
  

   

 
 

†mU I dvskb 
Sets and Functions 

 

 

f~wgKv 
†mU I dvsk‡bi aviYv Avcbviv c~‡e© MwYZ eB‡q †c‡q‡Qb| e ‘̄i cÖKvi‡f‡` e ‘̄i mgwó 
†evSv‡Z †mU, ¸”Q, msMÖn, mgwó, `j, cvj BZ¨vw` wfbœ wfbœ kã e¨envi Kiv nq| 
mywba©vwiZ I ci¯úi wfbœ e ‘̄mg~‡ni †h †Kv‡bv msMÖn‡K †mU e‡j| MwYZ kv‡ ¿̄i me kvLvq 
†m‡Ui cÖPzi e¨envi nq| iæk-Rvg©vb MwYZwe` Georg Cantor(1845-1918) †mU m¤ú‡K© 
cÖ_‡g e¨vL¨v cÖ`vb K‡ib| wZwb MwYZ kv‡ ¿̄i †mU ZË¡ (Set Theory) Gi e¨vL¨v cÖ`vb K‡i 
e¨vcK Av‡jvoY m„wó K‡ib| 
dvskb m¤ú‡K©I Avcbv‡`i aviYv i‡q‡Q| dvskb ej‡Z `ywU †m‡Ui m`m¨‡`i g‡a¨ GKwU we‡kl ai‡Yi m¤úK© 
†evSvq| ‰`bw›`b Rxe‡b Avcbviv Aš^q, dvskb kã `ywU cÖwZwbqZ e¨envi Ki‡Qb| GB BDwb‡U Acbviv †m‡Ui 
cÖKvi‡f`, †fbwP‡Îi gva¨‡g †mU, Aš^q I wewfbœ cÖKvi dvskb BZ¨vw` wel‡q wel`fv‡e Rvb‡Z cvi‡eb| 
 

 
BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb- 
 wewfbœ cÖKvi †mU m¤ú‡K© wjL‡Z cvi‡eb, 
 †fbwP‡Îi gva¨‡g wewfbœ cÖKvi †mU MVb Ki‡Z cvi‡eb,  
 †mU cÖwμqvi ag©vejx wjL‡Z cvi‡eb, 
 †m‡Ui ag©vejx e¨envi K‡i mgm¨v mgvavb Ki‡Z cvi‡eb, 
 dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki‡Z cvi‡eb, 
 GK-GK dvskb, AbUz dvskb, wecixZ dvskb e¨vL¨v Ki‡Z cvi‡eb, 
 Aš̂q I dvsk‡bi †jLwPÎ A¼b Ki‡Z cvi‡eb| 

 

 
BDwbU mgvwßi mgq BDwbU mgvwßi m‡ev©”P mgq 15 w`b 

 

 GB BDwb‡Ui cvVmg~n 
 cvV 1.1: †mU  
 cvV 1.2: †fbwP†Îi gva¨‡g †mU 
 cvV 1.3 : †mU cÖwμqvi ag©vejx 
 cvV 1.4 : mgZzj †mU 
 cvV 1.5 : mvšÍ I AbšÍ †mU 
 cvV 1.6 : ev Í̄e mgm¨v mgvav‡b †mU 
 cvV 1.7 : Aš̂q I dvskb 
 cvV 1.8 : wewfbœ cÖKvi dvskb 
 cvV 1.9 : Aš̂q I dvsk‡bi †jLwPÎ 

 

 
  

BDwbU 
1 

Georg Cantor(1845-1918) 
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cvV 1.1 †mU 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wewfbœ c×wZ‡Z †mU MVb Ki‡Z cvi‡eb, 
 wewfbœ cªKvi †m‡Ui eY©bv w`‡Z cvi‡eb, 
 wewfbœ cÖKvi †m‡Ui gva¨‡g mgm¨v mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  †mU, mvwe©K‡mU, c~iK †mU, kw³ †mU 
 

 
 g~jcvV-  

 

†mU (Set): ˆ`bw›`b Rxe‡b wewfbœ e ‘̄mg~‡ni mywba©vwiZ msMÖn‡K †mU e‡j| †hgb, mv‡K©i (SAARC) AšÍfz©³ 
†`kmg~n| †m‡U AšÍfz©³ e ‘̄mg~n‡K †m‡Ui Dcv`vb (element) ev m`m¨ (member) ejv nq| Bs‡iwR eY©gvjvi eo 
nv‡Zi Aÿi A, B, C, D, X, Y, Z …….BZ¨vw` Øviv mvaviYZ †mU cÖKvk Kiv nq Ges †m‡Ui me¸‡jv Dcv`vb 
wØZxq { } eÜbx Øviv Ave× Ki‡Z nq Ges Dcv`vb¸‡jvi GKwU‡K Avi GKwU †_‡K (,) Øviv c„_K Kiv nq| †hgbÑ  
(K) 1g cuvPwU AFYvZ¥K †Rvo msL¨vi †mU, {10 ,8 ,6 ,4 ,2} =ܣ 
(L) evsjv gv‡mi bvg¸‡jv ܯ Øviv wb‡`©k Ki‡j, ܯ ൌ{ݔ	|	ݔ = evsjv ev‡iv gv‡mi bvg} 
†mU MV‡bi ev cÖKv‡ki ỳwU c×wZ| h_vÑZvwjKv c×wZ I evQvB c×wZ| Dc‡i D‡jøwLZ (K) I (L) h_vμ‡g 
ZvwjKv c×wZ I evQvB c×wZi D`vniY| 

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  
ܣ ൌ{:ݔ	ݔ abvZ¥K c~Y© msL¨v  Ges  3ݔ ൑ 22} 
ܤ ൌ{:ݔ	ݔ abvZ¥K c~Y© msL¨v  Ges  ݔଶ ൑ 50} 
Ges ܥ ൌ{:ݔ	ݔ abvZ¥K c~Y© msL¨v  Ges  √ݔ ൑ 3} 
GLb, ܷ ൌ{:ݔ	ݔ 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| 

Dc‡mU (Subset): hw` A †m‡Ui Dcv`vb B †m‡Ui Dcv`vb nq Z‡e A †mU‡K B †m‡Ui Dc‡mU ejv nq| 
g‡b Kiæb, ܣ ൌ ሼ1, 3, 5, 7ሽ, ܤ ൌ ሼ1, 2, 3, 4, 5, 6, 7ሽ   Ges  ܥ ൌ ሼ1, 2, 3, 4, 5, 6, 7ሽ 
Dc‡ii †mU †_‡K cvB, 
A †m‡Ui cÖwZwU Dcv`vb  B †m‡U we`¨gvb ݔ ∈ ݔ		ܣ ∈  |ܤ
∴  |ܤ		ܣ ,m‡Ui Dc‡mU† ܤ mUwU†  ܣ
Avevi, C †m‡Ui cÖwZwU Dcv`vb ܤ †m‡U we`¨gvb|  
myZivs C †mU‡K ܤ †m‡Ui Dc‡mU ejv nq ,	ܥ		ܤ| 
GLv‡b ܣ Ges C †m‡Ui g‡a¨ cv_©K¨ i‡q‡Q	| 
†hLv‡b  ܤ Ges C †m‡Ui Dcv`vb¸‡jv Ges Zvi msL¨v GKB wKš‘  ܣ †mU Ges  ܤ †m‡Ui Dcv`vb¸‡jvi msL¨v mgvb 
bq| myZivs A †mUwU n‡jv B †m‡Ui cªK…Z Dc‡mU Ges †jLv nq ܣ		ܤ	|  
†h †Kv‡bv †mU		P Gi Rb¨  
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(i)  Ф		P		(duvKv †mU Ф †h‡Kv‡bv †m‡Ui Dc‡mU) 
(ii) P		P	 (†h †Kv‡bv †mU H †m‡Ui Dc‡mU) 
(iiiሻ n(P) ej‡Z P †m‡Ui Dcv`vb msL¨v †evSvq| 
(iv) g‡b Kiæb, P †mU ܳ †m‡Ui Dcv`vb A_©vr ZLb ܲ		ܳ	Av_©vr ݊ሺܲሻ 	൑ ݊ሺܳሻ	 
(v) g‡b Kiæb, P †mU ܳ †m‡Ui cÖK…Z Dc‡mU, A_©vr ܲ		ܳ	Av_©vr ݊ሺܲሻ 	൏ ݊ሺܳሻ 

c~iK †mU (Complementary Set): mvwe©K †mU  ܷ	Gi Dc‡mU ܣ n‡j, ܣ †m‡Ui m`m¨ e¨ZxZ ܷ †m‡Ui Ab¨vb¨ 
m`m¨‡`i wb‡q MwVZ †mU‡K ܣ †m‡Ui c~iK †mU ejv nq Ges cÖKvk Kiv nq ܣ′ ev cA 	wn‡m‡e| 
MvwYwZKfv‡e, ܣʹ ൌ ܣ\ܷ ൌ ሼݔ: ݔ ∈ ܷ	;  ሽܣݔ		
†hgb Ñ  ܷ ൌ ሼ1, 2, 3, 4	, 5, 6ሽ Ges ܤ ൌ ሼ2, 4	,6ሽ 
myZivs,	ܤ′ ൌ ܤ\ܷ ൌ ሼ1, 2, 3, 4, 5, 6ሽ\ሼ2, 4, 6ሽ ൌ ሼ1, 3, 5ሽ 
 †h‡Kv‡bv †mU ܣ Gi Rb¨ Ñ  
 (݅)  ܷᇱ ൌ Ф	 	(݅݅ሻ		Фᇱ ൌ ܷ		 (݅݅݅ሻ ܣ	ܷ	ܣᇱ ൌ ܷ	 
	ܣ	(ݒ݅) ∩ ᇱܣ	 ൌ Ф  (v) ሺ	ܣᇱሻ′ ൌ  ܣ

D`vniY ૚: †`Iqv Av‡Q, ܣ ൌ ሼݔ: ݔ5 ൐ 19ሽ Ges  ܤ ൌ ሼݔ: ݔ3 ൏ 19ሽ Ges ܷ ൌ ሼݔ: ,0	abvZ¥K c~Y© msL¨v	ݔ ൑
ݔ ൑ 10ሽ| †mU  ܣ I ܤ Gi Dcv`vb¸‡jv ZvwjKv c×wZ‡Z cÖKvk Kiæb Ges ܣᇱ I ܤᇱ wbY©q Kiæb| 

mgvavb: mvwe©K †mU, ܷ ൌ ሼݔ: ,0	abvZ¥K c~Y© msL¨v	ݔ ൑ ݔ ൑ 10ሽ 
A_©vr, ܷ ൌ ሼ1, 2, 3, 4, 5, 6, 7, 8, 9, 10ሽ 
ܣ ൌ ሼݔ: ݔ5 ൐ 19ሽ 
∴ ܣ	 ൌ ሼ4, 5, 6, 7, 8, 9, 10ሽ  
ܤ ൌ ሼݔ: ݔ3 ൏ 19ሽ 
∴ ܤ ൌ ሼ1, 2, 3, 4, 5, 6ሽ 
AZGe, ܣ′ ൌ ሼ1, 2, 3ሽ 
Ges ܤ′ ൌ ሼ7, 8, 9, 10ሽ 

kw³ †mU (Power Set): †h‡Kv‡bv †mU ܣ	 Gi mKj Dc‡mU‡K ܣ		†m‡Ui kw³ †mU ev power †mU ejv nq | ܣ 
†m‡Ui kw³ †mU‡K ܲሺܣሻ Øviv cÖKvk Kiv nq | 
†hgb: ܣ ൌ ሼܽ, ܾ, ܿሽ		n‡j ܣ Gi kw³ †mU, 
ܲሺܣሻ ൌ ሼФ, ሼܽሽ, ሼܾሽ, ሼܿሽ, ሼܽ, ܾሽ, ሼܾ, ܿሽ, ሼܿ, ܽሽ, ሼܽ, ܾ, ܿሽ} 
 |ሻ Gi Dcv`vb msL¨v n‡e 2௡ܣm‡Ui Dcv`vb msL¨v ݊ n‡j ܲሺ† ܣ
GLv‡b †mU ܣ Gi Dcv`vb msL¨v 3, myZivs, ܲሺܣሻ Gi Dcv`vb msL¨v ൌ 2ଷ ൌ 8 
hv ܲሺܣሻ Gi Dcv`vb msL¨v  2௡ †K mg_©b K‡i Ges 	ܲሺܣሻ Gi cÖ‡Z¨KwU Dcv`vbB ܣ	†m‡Ui Dc‡mU| 

D`vniY ૛ : †`Iqv Av‡Q, ܣ ൌ ሼ3, 4, 5, 6ሽ , ܣ Gi kw³‡mU wbY©q Kiæb|  
mgvavb: ܣ †m‡Ui Dcv`vb msL¨v 	4 | myZivs kw³ †m‡Ui †gvU Dcv`vb n‡e 	2ସ ൌ 16 wU 
AZGe, ܣ Gi kw³ †mU:  

ܲሺܣሻ ൌ ሼФ, ሼ3ሽ, ሼ4ሽ, ሼ5ሽ, ሼ6ሽ, ሼ3,4ሽ, ሼ3,5ሽ, ሼ3,6ሽ, ሼ4,5ሽ, ሼ4,6ሽ, ሼ5,6ሽ, ሼ3,4,5ሽ, ሼ3,5,6ሽ, ሼ4,5,6ሽ, ሼ3,4,6ሽ, ሼ3,4,5,6ሽሽ 
 

  

wkÿv_x©i 
KvR 

1. †`Iqv Av‡Q,  U={1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 
wb‡Pi †mU ỳwU ZvwjKv c×wZ‡Z cÖKvk Kiæb Ges Zv‡`i c~iK †mU wbY©q Kiæb| 
(K) ܲ ൌ ሼݔ: 10 ൏ ݔ3 ൏ 32, ݔ ∈ Ժାሽ 
(L) 	ܵ ൌ ሼ:ݔ	ݔଷ ൏ 30, ݔ ∈ Ժାሽ 

2. hw` ܣ ൌ ሼ݁, ݂, ݃ሽ nq, Z‡e ܲሺܣሻ wbY©q Kiæb| 
3. hw` ܤ ൌ ሼݔ, ,ݕ ,ݖ ,ݏ  |ሻ wbY©q Kiæbܣሽ nq, Z‡e ܲሺݐ
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  mvims‡ÿc- 
 †h †Kv‡bv mywba©vwiZ ZvwjKv, msMÖn ev †kÖYx‡K †mU ejv nq| 
 †mU cÖKvk c×wZ ỳB cÖKvi| h_vÑ (K) ZvwjKv c×wZ (L) †mU MVb c×wZ| 
 wbw`©ó Av‡jvPbvaxb mKj †m‡Ui †mU‡K mvwe©K †mU ejv nq| 
 †h †Kv‡bv †mU A Gi mKj Dc‡mU‡K A †m‡Ui kw³ †mU ejv nq Ges cÖKvk Kiv nq P(A) | 

 

 
 cv‡VvËi g~j¨vqb 1.1- 

 

1. †`Iqv Av‡Q, ܷ ൌ ሼ1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12ሽ 
(K)  ܣ ൌ ሼݔ: ଶݔ ൏ 70, ݔ ∈ Ժାሽ n‡j †mU‡K ZvwjKv c×wZ‡Z cÖKvk Kiæb Ges ܣ′ wbY©q Kiæb| 
(L) 	ܤ ൌ{ݔ: ,ݔ 2 Gi ¸wYZK} n‡j †mU‡K ZvwjKv c×wZ‡Z cÖKvk Kiæb Ges  ܤ′ wbY©q Kiæb| 
(M) ܥ ൌ ሼݔ: ݔ ൅ 4 ൏ 10, ݔ ∈ Ժାሽ n‡j †mU‡K ZvwjKv c×wZ‡Z cÖKvk Kiæb Ges  ܥ′ wbY©q Kiæb| 
(N) cÖvß †mU mg~‡ni m¤ú‡K©i mZ¨Zv hvPvB Kiæb:Ñ 
 ܣ	′ܤ	(ݒ݅) ܣ	′ܣ (݅݅݅) ܣ	′ܥ	(݅݅) ܥ	′ܣ (݅)
2. hw` ܣ ൌ ሼ1, 2, 3ሽ nq, Z‡e ܲሺܣሻ wbY©q Kiæb| 
 

 
 

cvV 1.2 †fbwPÎ  
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 †fbwPÎ wK Zv e¨vL¨v Ki‡Z cvi‡eb, 
 †fbwP‡Îi mvnv‡h¨ ms‡hvM †mU †`Lv‡Z cvi‡eb, 
 †fbwP‡Îi mvnv‡h¨ c~iK †mU †`Lv‡Z cvi‡eb, 
 †fbwP‡Îi mvnv‡h¨ †Q` †mU †`Lv‡Z cvi‡eb, 
 †fbwP‡Îi mvnv‡h¨ wewfbœ mgm¨v mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  †fbwPÎ, mvwe©K‡mU, c~iK †mU, kw³ †mU 
 

 
 g~jcvV-  

 

†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 gva¨‡g cÖKvk 
Kivi gva¨g‡K †fbwPÎ e‡j| Rb‡fb (1834-1923) me©cÖ_g †m‡Ui Kvh©wewa R¨vwgwZK 
wP‡Îi gva¨‡g cÖKvk K‡ib| ZvB Zvi 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| 
wb‡¤œ †fbwP‡Îi gva¨‡g mvwe©K †mU ܷ ൌ{x:x c~Y© msL¨v 0 < x ≤ 10}  Jhon Venn (1834-1923) 
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ܣ ൌ ሼݔ: ݔ3 ൐ 13ሽ	Ges A ൌ ሼݔ: ݔ3 ൑ 13ሽ †`Lv‡bv nj| 
ZvwjKv c×wZ‡Z mvwe©K †mU ܷ ൌ ሼ1, 2, 3, 4, 5, 6, 7, 8, 9, 10ሽ  
Dc‡mU ܣ ൌ ሼ5, 6, 7, 8, 9, 10ሽ		Ges ܣ′ ൌ ሼ1, 2, 3, 4ሽ| 
hw` ܣ †h‡Kv‡bv †mU Ges ܷ mvwe©K †mU nq ZLb wjL‡Z cvwi ݊ሺܣሻ ൅ ݊ሺܣᇱሻ ൌ ݊ሺܷሻ 
	݊ሺܣሻ w`‡q H †m‡Ui m`m¨ msL¨v eySvq|  

ms‡hvM †mU (Union of Sets): ỳB ev Zvi AwaK †m‡Ui mKj Dcv`vb wb‡q MwVZ †mU‡K 
ms‡hvM †mU e‡j|	ܣ	I ܤ ỳBwU †mU n‡j Zv‡`i ms‡hvM †mU n‡e ܣ ∪  Ges co‡Z n‡e	ܤ
 |ܤ	݊݋ܷ݅݊	ܣ
ms‡hvM †mU MVb c×wZ:  ܣ ∪ ܤ ൌ{ݔ: ݔ ∈ ݔ A_ev	ܣ ∈  |{ܤ

D`vniY ૚: hw` ܣ ൌ ሼܽ, ݁, ݅, ,݋ ܤ ሽ Gesݑ ൌ ሼܽ, ܾ, ܿ, ݁, ݅ሽ n‡j 
ܣ ∪  |wbY©q Kiæb Ges †fbwP‡Î †`Lvb ܤ
mgvavb: †`Iqv Av‡Q, ܣ ൌ ሼܽ, ݁, ݅, ,݋ ܤ ሽ Gesݑ ൌ ሼܽ, ܾ, ܿ, ݁, ݅ሽ 
∴ ܣ ∪ ܤ ൌ ሼܽ, ݁, ݅, ,݋ ሽݑ ∪ ሼܽ, ܾ, ܿ, ݁, ݅ሽ  
  ൌ ሼܽ, ܾ, ܿ, ݁, ݅, ,݋               ሽݑ

†Q` †mU (Intersection of Sets ): ỳB ev Zvi AwaK †m‡Ui mvaviY (Common) Dcv`vb wb‡q MwVZ †mU‡K †Q` 
†mU e‡j| †Q` †mU‡K ܣ ∩  |"ܤ		Intersection		ܣ" w`‡q cÖKvk Kiv nq Ges co‡Z nq ܤ
†Q` †mU MVb c×wZ: ܣ ∩ ܤ ൌ{ݔ: ݔ ∈ ݔ Ges ܣ ∈   {ܤ
 

D`vniY ૛: hw`  ܣ ൌ ሼ1, 2, 3, 4, 5, 6, 7ሽ	Ges ܤ ൌ ሼ2, 4, 6, 8, 10ሽ	nq,  
Zvn‡j ܣ ∩  |wbY©q Kiæb Ges †fbwP‡Î †`Lvb ܤ
mgvavb: †`Iqv Av‡Q, ܣ ൌ ሼ1, 2, 3, 4, 5, 6, 7ሽ Ges ܤ ൌ ሼ2, 4, 6, 8, 10ሽ 
∴ ܣ ∩ ܤ ൌ ሼ1, 2, 3, 4, 5, 6, 7ሽ ∩ ሼ2, 4, 6, 8, 10ሽ 

ൌ ሼ2, 4, 6ሽ    

c~iK †mU (Complement of Sets): c~e©eZ©x cv‡V Avcbviv c~iK †mU m¤ú‡K© †R‡b‡Qb| GLb Avcbviv  †fbwP‡Î 
c~iK †mU GKwU D`vni‡Yi gva¨‡g wkL‡eb| 

D`vniY ૜ : †`Iqv Av‡Q, mvwe©K †mU ܷ ൌ ሼݔ: 0 ൏ ݔ ൑ 10, ݔ ∈ Ժሽ  
Ges ܣ ൌ ሼݔ:   ,{we‡Rvo msL¨v	ݔ
ZvwjKv c×wZ†Z ܷ,  |Lvb`† ′ܣ wbY©q Kiæb Ges †fbwP‡Î ′ܣ Ges	ܣ

mgvavb: †`Iqv Av‡Q, mvwe©K †mU ܷ ൌ ሼݔ: 0 ൏ ݔ ൑ 10, ݔ ∈ Ժሽ  
Ges ܣ ൌ ሼݔ:  {Rvo msL¨v†	ݔ
ZvwjKv c×wZ‡Z ܷ ൌ ሼ1, 2, 3, 4, 5, 6, 7, 8, 9, 10ሽ  
Ges ܣ ൌ ሼ2, 4, 6, 8, 10} 
myZivs, ܣ′ ൌ ሼ1, 3, 5, 7, 9ሽ 
 

wb‡”Q` †mU (Disjoint Sets): ỳBwU †m‡Ui g‡a¨ hw` †Kv‡bv mvaviY (Common) Dcv`vb bv _v‡K Zvn‡j †mB †mU 
ỳBwU‡K wb‡”Q` †mU ejv nq| 

g‡b Kiæb, ܣ	I ܤ ỳBwU †mU| ܣ ∩ ܤ ൌ ∅ (duvKv †mU) n‡j Zv‡K wb‡”Q` †mU ejv nq| 

D`vniY ૝:		mvwe©K †mU ܷ,  ܣ ൌ ሼ1, 3, 5, 7ሽ	Ges ܤ ൌ ሼ2, 4, 6, 8ሽ n‡j 
ܣ ∩  |Gi gvb wbY©q Kiæb Ges †fbwP‡Î †`Lvb	ܤ

mgvavb: †`Iqv Av‡Q, ܣ ൌ ሼ1, 3, 5, 7ሽ	Ges ܤ ൌ ሼ2, 4, 6, 8ሽ 
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ܣ ∩ ܤ ൌ ሼ1, 3, 5, 7ሽ ∩ ሼ2, 4, 6, 8ሽ ൌ ∅ 

D`vniY ૞	: hw` ܷ ൌ ሼ1, 2, 3, 4, 5, 6, 7, 8, 9, 10ሽ, ܣ ൌ ሼ1, 3, 4, 6, 7, 10ሽ  Ges ܤ ൌ ሼ2, 4, 6, 8, 10ሽ  nq, Zvn‡j 
(K) ܣ ∩ ′ܣ  (L) ܤ ∩ ܣ (M) ܤ ∩ ′ܣ	(N) ′ܤ ∩ ′ܣ wbY©q Kiæb| (O) ′ܤ ∩  |fbwP‡Î †`Lvb† ′ܤ
mgvavb: †`Iqv Av‡Q, ܷ ൌ ሼ1, 2, 3, 4, 5, 6, 7, 8, 9, 10ሽ,  ܣ ൌ ሼ1, 3, 4, 6, 7, 10ሽ  Ges ܤ ൌ ሼ2, 4, 6, 8, 10ሽ 
(K) ܣ ∩ ܤ ൌ ሼ1, 3, 4, 6, 7, 10ሽ 	∩ ሼ2, 4, 6, 8, 10ሽ ൌ ሼ4, 6, 10ሽ   
(L) ܣ′ ൌ ሼ2, 5, 8, 9ሽ  
∴ ᇱܣ ∩ ܤ ൌ ሼ2, 5, 8, 9ሽ ∩ ሼ2, 4, 6, 8, 10ሽ ൌ ሼ2, 8ሽ   
(M) ܤ′ ൌ ሼ1, 3, 5, 7, 9ሽ 
∴ ܣ ∩ ′ܤ ൌ ሼ1, 3, 4, 6, 7, 10ሽ ∩ ሼ1, 3, 5, 7, 9ሽ ൌ ሼ1, 3, 7ሽ   
(N) ܣᇱ ൌ ሼ2, 5, 8, 9ሽ		Ges ܤ′ ൌ ሼ1, 3, 5, 7, 9ሽ 
∴ ′ܣ ∩ ′ܤ ൌ ሼ2, 5, 8, 9ሽ ∩ ሼ1, 3, 5, 7, 9ሽ ൌ ሼ5, 9ሽ   
 
(O) 
 
 
 
 
D`vniY ૟: hw` ܷ ൌ ሼݔ: 0 ൏ ݔ ൑ 12, ݔ ∈ Ժାሽ, ܣ ൌ{ݔ: ,	ݔ 3 Gi ¸wYZK} Ges ܤ ൌ ሼݔ: ݔ ൅ 2 ൐ 5, ݔ ∈ Ժା	ሽ  
nq, Zvn‡j  
(K)  †mUmg~n‡K ZvwjKv c×wZ‡Z cÖKvk Kiæb| 
(L) ܣ ∪  |wbY©q Kiæb Ges †fbwP‡Î †`Lvb ܤ
(M)	ܣ ∩  |wbY©q Kiæb Ges wfbœ †fbwP‡Î †`Lvb ܤ
(N)  ܣ′ ∩ ܣ Ges ܤ ∪   |wbY©q Kiæb Ges wfbœ wfbœ †fbwP‡Î †`Lvb ′ܤ
(O) ݊ሺܣᇱሻ, ݊ሺܤᇱሻ, ݊ሺܣ ∩ ܣሻ Ges ݊ሺܤ ∪   |ሻ  wbY©q Kiæbܤ
mgvavb: (K) †`Iqv Av‡Q,  ܷ ൌ ሼݔ: 0 ൏ ݔ ൑ 12, ݔ ∈ Ժାሽ, ܣ ൌ{ݔ: ,	ݔ 3 Gi ¸wYZK} Ges ܤ ൌ ሼݔ: ݔ ൅ 2 ൐
7, ݔ ∈ Ժା	ሽ 
myZivs, ZvwjKv c×wZ‡Z ܷ ൌ ሼ1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12ሽ, 
ܣ ൌ ሼ3, 6, 9, 12ሽ Ges ܤ ൌ ሼ6, 7, 8, 9, 10, 11, 12ሽ 
(L)	ܣ ൌ ሼ3, 6, 9, 12ሽ Ges ܤ ൌ ሼ6, 7, 8, 9, 10, 11, 12ሽ 
ܣ ∪ ܤ ൌ ሼ3, 6, 9, 12ሽ ∪ ሼ6, 7, 8, 9, 10, 11, 12ሽ 
 ൌ ሼ3, 6, 7, 8, 9, 10, 11, 12ሽ 

(M)	ܣ ൌ ሼ3, 6, 9, 12ሽ Ges ܤ ൌ ሼ6, 7, 8, 9, 10, 11, 12ሽ 
ܣ ∩ ܤ ൌ ሼ3, 6, 9, 12ሽ ∩ ሼ6, 7, 8, 9, 10, 11, 12ሽ 
 ൌ ሼ6, 9, 12ሽ 

(N)  ܷ ൌ ሼ1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12ሽ, ܣ ൌ ሼ3, 6, 9, 12ሽ Ges 	
ܤ ൌ ሼ6, 7, 8, 9, 10, 11, 12ሽ 
′ܣ  ൌ ሼ1, 2, 4, 5, 7, 8, 10, 11ሽ  Ges  ܤ′ ൌ ሼ1, 2, 4, 5ሽ 
myZivs, ܣᇱ ∩ ܤ ൌ ሼ7, 8, 10, 11ሽ 
Ges,  ܣ ∪ ′ܤ ൌ ሼ1, 2, 3, 4, 5, 6, 9, 12ሽ 
 
(O)	ܣ′ ൌ ሼ1, 2, 4, 5, 7, 8, 10, 11ሽ 
	∴ ݊ሺܣᇱሻ ൌ 8   
′ܤ ൌ ሼ1, 2, 4, 5ሽ 

ᇱܣ ∩  ܤ
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∴ ݊ሺܤᇱሻ ൌ 4 
′ܣ ∩ ܤ ൌ ሼ7, 8, 10, 11ሽ 
∴ 	݊ሺܣᇱ ∩ ሻܤ ൌ 4 
ܣ ∪ ′ܤ ൌ ሼ1, 2, 3, 4, 5, 6, 9, 12ሽ 
∴ 	݊ሺܣ ∪ ᇱሻܤ ൌ 8  
 

 
 cv‡VvËi g~j¨vqb 1.2- 

 

1. †`Iqv Av‡Q Bs‡iwR eY©gvjv mvwe©K †mU ܷ, ܮ ൌ ሼ݁, ݊, ݃, ݈, ݅, ,ݏ ݄, ݇ሽ,Ges ܯ ൌ ሼ݄, ݅, ,ݏ ,ݐ ,݋ ,ݎ  ሽݕ
(K) †fbwP‡Î mvwe©K †mU ܷ, ܮ Ges ܯ †`Lvb| 
(L) †mU ܮ ∪ ܯ ൌ{ݔ: 	ݔ ∈ ݔ  A_ev ܮ ∈  |Gi Dcv`vb¸‡jv ZvwjKv c×wZ‡Z cÖKvk Kiæb {ܯ
(M) †mU ܮ ∩ ܯ ൌ{ݔ: ݔ ∈ ݔ  Ges  ܮ ∈  |Gi Dcv`vb¸‡jv ZvwjKv c×wZ‡Z cÖKvk Kiæb {ܯ
(N) wfbœ †fbwP‡Î Mvp K‡i  ܮ ∪ ܮ Ges ܯ ∩  |Lvb`† ܯ

2. †`Iqv Av‡Q mvwe©K †mU ܷ ൌ ሼ݌, ,ݍ ,ݎ ,ݏ ,ݐ ,ݑ ,ݒ ܣ ,ሽݓ ൌ ሼ݌, ,ݍ ,ݎ ,ݏ ܤ ,ሽݐ ൌ ሼݎ, ,ݏ  ሽ  Gesݐ
ܥ  ൌ ሼݏ, ,ݐ ,ݑ ,ݒ  ሽݓ
(K)   ܣ ∩ ܤ ,ܤ ∩ ܥ Ges  ܥ ∩  |wbY©q Kiæb Ges †fbwP‡Î †`Lvb  ܣ
(L) ܣ ∪ ܤ , ′ܤ ∪ ܥ Ges ′ܥ ∪  | wbY©q Kiæb Ges wfbœ wfbœ †fbwP‡Î †`Lvb  ′ܣ
(M) ܣ ∩ ܤ ∩  |wbY©q Kiæb Ges †fbwP‡Î †`Lvb  ܥ

3. †`Iqv Av‡Q mvwe©K †mU ܷ ൌ ሼ1, 2, 3, 4, 5, 6, 7, 8, 9, 10ሽ, ܣ ൌ ሼ2, 4, 6, 9, 10ሽ, 
ܤ ൌ ሼ4, 7, 8ሽ  Ges ܥ ൌ ሼ1, 3, 4, 5, 7, 9ሽ n‡j wfbœ wfbœ †fbwP‡Î wb‡Pi †mU¸‡jv Mvp wPý Øviv †`Lvb| 
(K) 	ܣ ∩  ܤ
(L) 	ܣ′ ∩  ܤ
(M) 	ܣ ∩  ′ܤ
(N) 	ܣ′ ∩  ′ܤ
(O) ܣ ∩ ܤ ∩  ܥ
(P) †`Lvb †h, ݊ሺܣ ∩ ሻܤ ൅ ݊ሺܣᇱ ∩ ሻܤ ൅ ݊ሺܣ ∩ ᇱሻܤ ൅ ݊ሺܣᇱ ∩ ᇱሻܤ ൌ ݊ሺܷሻ 

 
 
 

cvV 1.3 †mU cÖwμqvi ag©vejx 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 †m‡Ui wewbgq wewa cÖ‡qvM Ki‡Z cvi‡eb, 
 †m‡Ui mn‡hvRb wewa cÖ‡qvM Ki‡Z cvi‡eb, 
 †m‡Ui e›Ub wewa cÖ‡qvM Ki‡Z cvi‡eb, 
 `¨v giM¨vb m~Î cÖgvY Ki‡Z cvi‡eb, 
 mgm¨v mgvav‡b cÖZxÁv mg~n e¨envi Ki‡Z cvi‡eb| 

 

gyL¨ kã  wewbgq wewa, mn‡hvRb wewa, 



I‡cb ¯‹zj GmGmwm †cÖvMÖvg 

8 evsjv‡`k Dš§y³ wek¦we`¨vjq 

 

 
 g~jcvV-  

 

ms‡hvM I †Q` †m‡Ui ag©vejx 
cÖwZÁv 1: wewbgq wewa (۱܍ܞܑܜ܉ܜܝܕܕܗ	ܟ܉ܔ) 
ms‡hvM cÖwμqvi wewbgq wewa 
g‡b Kiæb ܣ ൌ ሼݔ, ,ݕ ,ݖ ܤ ሽ Gesݐ ൌ ሼݎ, ,ݏ ,ݐ   ሽݕ
Avcbviv Rv‡bb, ܣ ∪ ܤ ൌ ሼݔ: ݔ ∈ ݔ  A_ev 	ܣ ∈   {ܤ
myZivs, ܣ ∪ ܤ ൌ ሼݔ, ,ݕ ,ݖ ሽݐ ∪ ሼݎ, ,ݏ ,ݐ ሽ  ൌݕ ሼݎ, ,ݏ ,ݐ ,ݔ ,ݕ  ሽݖ
Avevi	ܤ ∪ ܣ ൌ ሼݎ, ,ݏ ,ݐ ሽݕ ∪ ሼݔ, ,ݕ ,ݖ ሽ ൌݐ ሼݎ, ,ݏ ,ݐ ,ݔ ,ݕ  ሽݖ
ܣ  ∪ ܤ Ges ܤ ∪  |G GKB Dcv`vb i‡q‡Q  ܣ
myZivs	ܣ ∪ ܤ ൌ ܤ ∪  ܣ
∴ †m‡Ui ms‡hvM †m‡Ui wewbgq wewa †g‡b P‡j| 

†m‡Ui †Q` cÖwμqvi wewbgq wewa 
g‡b Kiæb, ܣ ൌ ሼ1, 2, 3ሽ Ges ܤ ൌ ሼ2, 3, 4ሽ  
Avgiv Rvwb, ܣ ∩ ܤ ൌ ሼݔ: ݔ ∈ ݔ  Ges	ܣ ∈   {ܤ
myZivs, ܣ ∩ ܤ ൌ ሼ1, 2, 3ሽ ∩ ሼ2, 3, 4ሽ 	ൌ ሼ2, 3ሽ 
Avevi	ܤ ∩ ܣ ൌ ሼ2, 3, 4ሽ ∩ ሼ1, 2, 3ሽ 
ܣ ∩ ܤ Ges ܤ ∩  |G GKB Dcv`vb i‡q‡Q ܣ
myZivs	ܣ ∩ ܤ ൌ ܤ ∩  ܣ
∴ †m‡Ui †Q` †m‡Ui wewbgq wewa †g‡b P‡j| 

cÖwZÁv 2: mn‡hvRb wewa (܍ܞܑܜ܉ܑ܋ܗܛܛۯ	ܟ܉ܔ) 
ܣ ∪ ሺܤ ∪ ሻܥ ൌ ሺܣ ∪ ሻܤ ∪  ܥ
g‡b Kiæb, ܣ ൌ ሼ1, 2, 3ሽ,	ܤ ൌ ሼ2, 3, 4ሽ Ges 	ܥ ൌ ሼ3, 4, 5ሽ 
ሺܤ ∪ ሻܥ ൌ ሼ2, 3, 4ሽ ∪ ሼ3, 4, 5ሽ ൌ ሼ2, 3, 4, 5ሽ 
ܣ ∪ ሺܤ ∪ ሻܥ ൌ ሼ1, 2, 3ሽ ∪ ሼ2, 3, 4, 5ሽ ൌ ሼ1, 2, 3, 4, 5ሽ 
ሺܣ ∪ ሻܤ ൌ ሼ1, 2, 3ሽ ∪ ሼ2, 3, 4ሽ ൌ ሼ1, 2, 3, 4ሽ 
ሺܣ ∪ ሻܤ ∪ ܥ ൌ ሼ1, 2, 3, 4ሽ ∪ ሼ3, 4, 5ሽ ൌ ሼ1, 2, 3, 4, 5ሽ 
ܣ ∪ ሺܤ ∪ ܣሻ Ges ሺܥ ∪ ሻܤ ∪  Gi Dcv`vb cÖK…Zc‡ÿ GKB ܥ
myZivs, †m‡Ui ms‡hvM cÖwμqv mn‡hvRb wewa †g‡b P‡j| 
 

 
wkÿv_x©i 

KvR 
ܣ ൌ ሼܽ, ܾ, ܿሽ,	ܤ ൌ ሼܾ, ܿ, ݀ሽ,Ges 	ܥ ൌ ሼܿ, ݀, ݁ሽ 
n‡j cÖgvY Kiæb †h,	ܣ ∩ ሺܤ ∩ ሻܥ ൌ ሺܣ ∩ ሻܤ ∩  ܥ

cÖwZÁv 3: ࡭ ∪ ࡭ ൌ  ࡭
g‡b Kiæb,  ܣ ൌ ሼ1,3,5ሽ 
ܣ  ∪ ܣ ൌ ሼ1,3,5ሽ ∪ ሼ1,3,5ሽ ൌ ሼ1,2,3ሽ ൌ  ܣ
∴ †h †Kv‡bv †mU ܣ Gi Rb¨ ܣ ∪ ܣ ൌ   ܣ
GKB fv‡e ܣ ∩ ܣ ൌ  ܣ

cÖwZÁv 4: hw` ࡭ B  ZLb	࡭ ∪ ࡮ ൌ  ࡮
g‡b Kiæb, 	ܣ ൌ ሼ2,3,5ሽ Ges   ܤ ൌ ሼ1,2,3,4,5,6ሽ ỳBwU †mU| 
ܣ m‡U we`¨gvb, myZivs†	ܤ m‡Ui me KqwU Dcv`vb† ܣ B  
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GLb, ܣ ∪ ܤ ൌ ሼ2,3,5ሽ ∪ ሼ1,2,3,4,5,6ሽ ൌ ሼ1,2,3,4,5,6ሽ ൌ  ܤ
∴ hw` ܣ B  ZLb ܣ ∪ ܤ ൌ ܤ GKB fv‡e ܤ A  ZLb ܤ ∪ ܣ ൌ  ܣ
 Avevi, hw` ܣ	ܤ ZLb ܣ	ܤ ൌ ܤ Ges ܣ A  ZLb ܤ	ܣ ൌ  ܤ
 

cÖwZÁv 5:  †h †Kv‡bv ỳBwU †mU ܣ  Ges ܤ Gi Rb¨ ܣ	ሺܣ ∪ ܣሺ	ܤ	ሻ Gesܤ ∪  ሻܤ
g‡b Kiæb, ܣ ൌ ሼݎ, ,ݏ ܤ	ሽ Gesݐ ൌ ሼݏ, ,ݔ ,ݕ  ሽݖ
myZivs, ܣ ∪ ܤ ൌ ሼݎ, ,ݏ ,ݐ ,ݔ ,ݕ  ሽݖ
AZGe, ܣ †m‡Ui mKj Dcv`vb ሺܣ ∪  ሻ †m‡U we`¨gvbܤ
ܣሺ	ܣ ∴ ∪  ሻܤ
Ges ܤ †m‡Ui mKj Dcv`vb ሺܣ ∪   ሻ †m‡U we`¨gvbܤ
ܣሺ	ܤ ∴ ∪  ሻܤ
ܣሺ	ܣ ∪ ܣሺ	ܤ ሻ  Gesܤ ∪  ሻܤ
Abyiƒcfv‡e, ሺܣ		ܤሻ	ܣ  Ges ሺܣ		ܤሻ		ܤ	 
 

cÖwZÁv 6:  ܣ ∪ ܷ ൌ ܷ Ges ܣ ∪ ∅ ൌ  ܣ
Avgiv Rvwb, ܣ			ܷ  Ges ∅		ܣ cÖwZÁv 4. Abyhvqx  
ܣ ∪ ܷ ൌ ܷ Ges ܣ ∪ ∅ ൌ  ܣ
 

 
wkÿv_x©i 

KvR 

†`Iqv Av‡Q, ܷ ൌ ሼݔ ∶ 1 ൑ ݔ ൑ 16, ݔ ∈ Ժାሽ,  ܣ ൌ ሼݔ	|	1 ൑ ݔ ൑ 4, ݔ ∈ Ժାሽ 
Ges 	ܤ ൌ{ݔ	|	ݔ  †gŠwjK msL¨v} n‡j cÖgvY Kiæb, ܣ ∪ ܷ ൌ ܷ Ges ܣ ∪ ∅ ൌ  ܣ
 

cÖwZÁv 7:  e›Ub wewa (۲ܑ܍ܞܑܜܝ܊ܑܚܜܛ	ܟ܉ܔ) 
†h †Kv‡bv †mU ,ܣ	ܤ Ges	ܥ n‡j, †`Lvb †h 
(K) ܣ ∪ ሺܤ ∩ ሻܥ ൌ ሺܣ ∪ ሻܤ ∩ ሺܣ ∪ ܣ	ሻ      (L)ܥ ∩ ሺܤ ∪ ሻܥ ൌ ሺܣ ∩ ሻܤ ∪ ሺܣ ∩  ሻܥ
cÖgvY: g‡b Kiæb, ݔ ∈ ܣ ∪ ሺܤ ∩  ሻܥ
Zvn‡j, ݔ ∈ ݔ A_ev ܣ ∈ ሺܤ ∩  ሻܥ
 ݔ ∈ ݔA_ev ሺ ܣ ∈ ݔ	Ges	ܤ ∈  ሻܥ
 ሺݔ ∈ ݔ A_ev ܣ ∈ ݔሺ	ሻGesܤ ∈ ݔ A_ev 	ܣ ∈  ሻܥ
 ݔ ∈ ሺܣ ∪ ݔ ሻ  Gesܤ ∈ ሺܣ	 ∪  ሻܥ	
∴ ݔ	 ∈ ሺܣ ∪ ܣ)	∩ ሻܤ ∪  ሻ... ... ... ... ... ... (i)ܥ
Avevi g‡b Kiæb, ݔ ∈ ሺܣ ∪ ሻܤ ∩ ሺܤ ∪  ሻܥ
Zvn‡j, ݔ ∈ ሺܣ ∪ ݔ ሻ Gesܤ ∈ ሺܤ ∪  ሻܥ
 ሺݔ ∈ ݔ A_ev ܣ ∈ ݔሺ	ሻGesܤ ∈ ݔ A_ev 	ܣ ∈  ሻܥ
 ݔ ∈ ݔA_ev ሺ  ܣ ∈ ݔ	Ges	ܤ ∈  ሻܥ
	ݔ ∈ ݔ A_ev ܣ ∈ ሺܤ ∩  ሻܥ
∴ ݔ	 ∈ ܣ ∪	(B	∩  ሻ... ... ... ... ... ... ... ... ... (ii)ܥ
myZivs (i) I (ii) n‡Z cvIqv hvq, ܣ ∪ ሺܤ ∩ ሻܥ ൌ ሺܣ ∪ ሻܤ ∩ ሺܣ ∪  ሻ (cÖgvwYZ)ܥ
Abyiƒcfv‡e, cÖgvY Kiæb ܣ ∩ ሺܤ ∪ ሻܥ ൌ ሺܣ ∩ ሻܤ ∪ ሺܣ ∩  ሻܥ

cÖwZÁv 8: `¨v giM¨v‡bi m~Î (۲܍	ܛ′ܖ܉܏ܚܗۻ	ܟ܉ܔ)  
mvwe©K †mU ܷ Gi †h †Kv‡bv Dc‡mU ܣ I ܤ Gi Rb¨  
(K) ሺܣ ∪ ʹሻܤ ൌ ʹܣ ∩ ܣሺ	Ges  (L)  ʹܤ ∩ ʹሻܤ ൌ ʹܣ ∪  ʹܤ
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cÖgvY: g‡b Kiæb, ݔ ∈ ሺܣ ∪  ሻܤ
∴ 	ܣ	ݔ ∪  ܤ
	ݔ	ܣ Ges	ݔ	ܤ 
	ݔ ∈ ݔ	Ges ʹܣ	 ∈  ʹܤ
	ݔ ∈ ሺܣʹܤʹሻ  
myZivs,ሺܣ ∪ ʹܣሺ	ሻʹܤ ∩  ሻ ------------------------(i)ʹܤ
Avevi g‡b Kiæb,	ݔ ∈  ʹܤ	ʹܣ
	ݔ ∈ ݔ A_ev ʹܣ	 ∈  ʹܤ
	ݔ	ܣ A_ev ݔܤ 
	ݔ	ሺܣ ∪  ሻܤ
	ݔ ∈ ሺܣ ∪  ʹሻܤ
myZivs, ܣʹܤʹ	ሺܣ ∪  ሻʹ  ------------------------(ii)ܤ
(݅) Ges (݅݅) †_‡K cvIhv hvq, 
ሺܣ ∪ ʹሻܤ ൌ ʹܣ ∩  (cÖgvwYZ)  ʹܤ
 

(L) ሺܣ ∩ ʹሻܤ ൌ ʹܣ ∪  |m~ÎwUi cÖgvY D`vni‡Yi gva¨‡g †`L‡eb ʹܤ
†`Iqv Av‡Q, ܷ ൌ ሼ	ݔ: 1 ൑ ݔ ൑ 12, ݔ ∈ Ժሽ 
ܣ ൌ ሼ1, 3, 5, 6, 7, 9ሽ  Ges	ܤ ൌ ሼ2, 4, 6, 7, 8, 10ሽ   
∴ ܷ ൌ ሼ	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12ሽ 
ܣ ∩ ܤ ൌ ሼ1, 3, 5, 6, 7, 9ሽ ∩ ሼ2, 4, 6, 7, 8, 10ሽ ൌ ሼ6, 7ሽ 
∴ ሺܣ ∩ ʹሻܤ ൌ ሼ	1, 2, 3, 4, 5, 8, 9, 10, 11, 12ሽ 
Avevi, ܣʹ ൌ ሼ2, 4, 8, 10, 11, 12ሽ Ges ܤʹ ൌ ሼ1, 3, 5, 9, 11, 12ሽ 
ʹܣ ∪ ʹܤ ൌ ሼ2, 4, 8, 10, 11, 12ሽ ∪ ሼ1, 3, 5, 9, 11, 12ሽ 
	ܣʹ ∪ ʹܤ ൌ ሼ1, 2, 3, 4, 5, 8, 9, 10, 11, 12ሽ 
myZivs, ሺܣ ∩ ʹሻܤ ൌ ʹܣ ∪  (cÖgvwYZ) ʹܤ
 

  mvims‡ÿc- 
mvwe©K †mU ܷ Ges †h †Kv‡bv †mU  ,ܣ	ܤ I ܥ Gi Rb¨- 

 ܣ ∪ ܤ ൌ ܤ ∪  ܣ
 ܣ ∩ ܤ ൌ ܤ ∩  ܣ
 ܣ ∪ ሺܤ ∪ ሻܥ ൌ ሺܣ ∪ ሻܤ ∪  ܥ
 ܣ ∩ ሺܤ ∩ ሻܥ ൌ ሺܣ ∩ ሻܤ ∩  ܥ
 hw` ܣ	ܤ  ZLb  ܣ ∪ ܤ ൌ  ܤ
 hw` ܣ	ܤ  ZLb  ܣ ∩ ܤ ൌ  ܣ
 ܣ ∪ ሺܤ ∩ ሻܥ ൌ ሺܣ ∪ ሻܤ ∩ ሺܣ ∪  ሻܥ
 ܣ ∩ ሺܤ ∪ ሻܥ ൌ ሺܣ ∩ ሻܤ ∪ ሺܣ ∩  ሻܥ
 ሺܣ ∪ ʹሻܤ ൌ ʹܣ ∩  ʹܤ
 ሺܣ ∩ ʹሻܤ ൌ ʹܣ ∪  ʹܤ
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cvV 1.4 mgZzj †mU 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 ỳBwU †m‡Ui GK-GK wgj e¨vL¨v Ki‡Z cvi‡eb, 
 mgZzj †mU eY©bv I e¨vL¨v Ki‡Z cvi‡eb| 

 

gyL¨ kã  GK-GK wgj, mgZzj †mU 
 

 
 g~jcvV-  

 

GK-GK wgj (One One Correspondence) 
g‡b Kiæb, A = {a, b, c} wZbRb evj‡Ki †mU Ges B = {3.9, 4.0, 4.5} H wZbRb evj‡Ki D”PZvi †mU| A_©vr, 
a evj‡Ki D”PZv 3.9 dzU, b evj‡Ki D”PZv 4.0 dzU Ges C evj‡Ki D”PZv 4.5 dzU| 
myZivs ejv hvq †h, A †m‡Ui mv‡_ B †m‡Ui GK-GK wgj Av‡Q| 
msÁv: hw` A †m‡Ui cÖwZwU Dcv`v‡bi mv‡_ B †m‡Ui GKwU I †Kej GKwU Dcv`vb Ges B †m‡Ui cÖwZwU Dcv`v‡bi 
mv‡_ A †m‡Ui GKwU I †Kej GKwU Dcv`v‡bi wgj ’̄vcb Kiv nq, Z‡e A I B Gi g‡a¨ GK-GK wgj ejv nq| A 
I B Gi g‡a¨ GK GK wgj‡K mvaviYZ A↔B wj‡L cÖKvk Kiv nq Ges A †m‡Ui †Kvb m`m¨ x Gi m‡½ B †m‡Ui †h 
m`m¨ y Gi wgj Kiv n‡q‡Q Zv x ↔ y wj‡L eY©bv Kiv nq| 

mgZzj †mU (Equivalent set) 

aiæb, A = {a, b, c, d} Ges B ={1, 2, 3, 4} ỳBwU †mU| wb‡Pi wP‡Î A I B †mUØ‡qi g‡a¨ GKwU GK-GK wgj 
’̄vcb K‡i †`Lv‡bv n‡jv : 

 
 
 
 
 
 
msÁv: †h‡Kv‡bv †mU A I B Gi g‡a¨ hw` GKwU GK-GK wgj A↔B eY©bv Kiv hvq, Z‡e A I B †K mgZzj †mU 
ejv nq| A I B †K mgZzj †evSv‡Z A ~ B  cÖZxK †jLv nq| A ~ B  cÖZxK n‡j, G‡`i †h‡Kv‡bv GKwU‡K 
AciwUi mv‡_ mgZzj ejv nq| 

D`vniY 1: †`Lvb †h, A ={1, 2, 3,........,n} Ges B = {1, 2, 22,.........,2n 1} †mUØq mgZzj, †hLv‡b n GKwU 
¯̂vfvweK msL¨v| 
mgvavb: †`Iqv Av‡Q A ={1, 2, 3,........,n} Ges B = {1, 2, 22,.........,2n 1} 

A I B †mU ỳBwUi g‡a¨ GKwU GK-GK wgj wb‡¤œi wP‡Î †`Lv‡bv n‡jv: 
 
 
 
 
 

  1,  2,  3,..............,n   

  1,  2,  22,..............,2n-1  

  A:   

  B:   

a 

b 

c 

d 

1 

2 

3 

4 

B A 
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myZivs A I B †mU ỳBwU mgZzj| 
gšÍe¨: †mUØ‡qi GB GK-GK wgjwU‡K A↔ B: k ↔2k −1, k ∈ A Øviv eY©bv Kiv hvq| 
 

D`vniY 2: †`LvI †h, ¯̂vfvweK msL¨vi †mU ℕ Ges †Rvo msL¨vi †mU A = {2, 4, 6,........,n,.....} mgZzj| 
mgvavb: †`Iqv Av‡Q A = {2, 4, 6,........n.....} 

¯̂vfvweK msL¨vi †mU ℕ = {1,2,3,..........;n........} 
GLb ℕ Ges A Gi g‡a¨ GKwU GK-GK wgj wb‡¤œi wP‡Î †`Lv‡bv n‡jv 
 
 
 
 
 
 
myZivs ℕ I A mgZzj †mU| 
gšÍe¨ : †mUØ‡qi GK-GK wgjwU‡K ℕ ↔ A: n↔2n, n∈ ℕ Øviv eY©bv Kiv hvq| 
ª̀óe¨ : duvKv †mU  Gi wb‡Ri mgZzj aiv nq| A_©vr,  ~  

 

cÖwZÁv 1: cÖ‡Z¨K †mU A Zvi wb‡Ri mgZzj| 
cÖgvY: A ~  n‡j, A ~ A aiv nq| 
g‡b Kiæb, A ≠  
 
 
 
 
A †m‡Ui cÖ‡Z¨K m`m¨ x Gi m‡½ Zvi wb‡R‡K wgj Kiv n‡j GK-GK wgj A↔ A: x ↔ x, x∈ A ’̄vwcZ nq| 

myZivs A ~ A. 

cÖwZÁv 2: hw` A I B mgZzj †mU nq, Z‡e B I A mgZzj †mU n‡e| A_©vr, A ~ B n‡j B ~ A n‡e| 
 

cÖwZÁv 3: hw` A I B mgZzj †mU nq Ges B I C mgZzj †mU nq, Z‡e A I C mgZzj †mU n‡e| A_©vr, A ~ B 
Ges B ~ C n‡j A ~ C n‡e| 
cÖgvY: †h‡nZz A ~ B, myZivs A Gi cÖ‡Z¨K m`m¨ x Gi m‡½ B Gi GKwU Abb¨ m`m¨ y Gi wgj Kiv hvq| Avevi 
†h‡nZz B ~ C, myZivs B Gi GB m`m¨ y Gi m‡½ C Gi GKwU Abb¨ m`m¨ z Gi wgj Kiv hvq| GLb A Gi m`m¨ 
x Gi m‡½ C Gi G m`m¨ z Gi wgj Kiv n‡j, A I C †m‡Ui g‡a¨ GKwU GK-GK wgj ’̄vwcZ nq| A_©vr, A ~ C 
nq| wb‡¤œi wP‡Îi gva¨‡g welqwU AviI cwi®‹vi n‡e| 
 
 
 
 
 
 

  1,  2,  3,..............,n,................   

  2,  4,  6..............,2n,................  

  ℕ:   

  A:   

a 

b 

c 

A A 

a 

b 

c 

x1 

x2 

x3 

x4 

B A 

y1 

y2 

y4 

y3 

z1 

z3 

z2 

z4 

C 
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  mvims‡ÿc- 
 hw` A †m‡Ui cÖwZwU Dcv`v‡bi mv‡_ B †m‡Ui GKwU I †Kej GKwU Dcv`vb Ges B †m‡Ui cÖwZwU 

Dcv`v‡bi mv‡_ A †m‡Ui GKwU I †Kej GKwU Dcv`v‡bi wgj ¯’vcb Kiv nq, Z‡e A I B Gi g‡a¨ GK-
GK wgj ejv nq| A I B Gi g‡a¨ GK GK wgj‡K mvaviYZ A↔B wj‡L cÖKvk Kiv nq Ges A †m‡Ui 
†Kvb m`m¨ x Gi m‡½ B †m‡Ui †h m`m¨ y Gi wgj Kiv n‡q‡Q Zv x↔ y wj‡L eY©bv Kiv nq| 

 †h‡Kv‡bv †mU A I B Gi g‡a¨ hw` GKwU GK-GK wgj A↔B eY©bv Kiv hvq, Z‡e A I B †K mgZzj 
†mU ejv nq| A I B †K mgZzj †evSv‡Z A ~ B cÖZxK †jLv nq| A ~ B cÖZxK n‡j, G‡`i †h‡Kv‡bv 
GKwU‡K AciwUi mv‡_ mgZzj ejv nq| 

 cÖ‡Z¨K †mU A Zvi wb‡Ri mgZzj| 
 hw` A I B mgZzj †mU nq Ges B I C mgZzj †mU nq, Z‡e A I C mgZzj †mU n‡e| A_©vr, A ~ B 

Ges B ~ C n‡j A ~ C n‡e| 
 

 
 cv‡VvËi g~j¨vqb 1.4- 

 

1. wb‡Pi †Kvb †mUwU‡Z GK-GK wgj we`¨gvb 
 (K) ¯̂vfvweK msL¨v I †Rvo msL¨v  (L) g~j` msL¨v I Ag~j` msL¨v  
 (M) ev Í̄e msL¨v I ¯̂vfvweK msL¨v (N) †gŠwjK msL¨v I †Rvo msL¨v 
2.    cbaBA ,,,3,2,1   n‡j wb‡Pi †KvbwU mZ¨? 
 (K) ~A  (L) BA ~  (M) BA   (N) AB   
3.   nnA n  A_ev0:2  †mUwU wb‡Pi †KvbwUi mgZzj? 
 (K)   (L)   (M)   (N)   

4. ¯̂vfvweK msL¨vi †mU  Ges †Rvo msL¨vi †mU A Ges  I A mgZzj †mU n‡j- 

(i)  I A †mUØ‡qi g‡a¨ GK-GK wgj i‡q‡Q 

(ii)  A~  
(iii) n  n‡j nn 2  

 (K) (i) I (ii) (L) (i) I (iii) (M) (ii) I (iii) (N) (i), (ii) I (iii) 
 

5. †`Lvb †h, A ={1, 2, 3,........,n} Ges B = {1, 3, 5,.........,2n −1} †mUØq mgZzj, †hLv‡b n GKwU ¯̂vfvweK 
msL¨v| 

 
 

cvV 1.5 mvšÍ I AbšÍ †mU 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 mvšÍ †mU eY©bv I e¨vL¨v Ki‡Z cvi‡eb, 
 AbšÍ †mU eY©bv I e¨vL¨v Ki‡Z cvi‡eb 
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gyL¨ kã  mvšÍ †mU, AbšÍ †mU 
 

 
 g~jcvV-  

 

mvšÍ I AbšÍ †mU (Finite and Infinite Sets) 

A = {a, b, c, d, e, f} †mUwUi m`m¨¸‡jv MYbv K‡i †`Lv hvq †h, A †m‡Ui m`m¨ msL¨v 6| GB MYbv KvR A †m‡Ui 
m‡½ B = {1, 2, 3, 4, 5, 6} †m‡Ui GKwU GK-GK wgj ’̄vcb K‡i m¤úbœ Kiv nq| †hgb, 
 
 
 
 
Giƒc MYbv K‡i †h mKj †m‡Ui m`m¨ msL¨v wba©viY Kiv hvq, Zv‡`i‡K mvšÍ †mU ejv nq| duvKv †mU‡KI mvšÍ †mU 
aiv nq| 
msÁv: (K) duvKv †mU  mvšÍ †mU Ges Gi m`m¨ msL¨v k~b¨ (0)| 

(L) hw` †Kv‡bv †mU A Ges Jn = {1, 2, 3,...., n} mgZzj nq, †hLv‡b nℕ , Z‡e A GKwU mvšÍ †mU Ges 
A Gi m`m¨ msL¨v n| 

(M) A †Kv‡bv mvšÍ †mU n‡j, A Gi m`m¨ msL¨v‡K n(A) Øviv m~wPZ nq| 
 

g‡b ivLvi welq: 
1. ïaygvÎ mvšÍ †m‡UiB m`m¨ msL¨v wbw`©ó Kiv hvq| myZivs n(A) wjL‡j eyS‡Z n‡e A mvšÍ †mU| 
2. A I B mgZzj †mU Ges G‡`i g‡a¨ GKwU †mU mvšÍ n‡j Aci †mUwUI mvšÍ n‡e Ges n(A) = n(B) n‡e| 
 

AbšÍ †mU: †Kv‡bv †mU A mvšÍ †mU bv n‡j, G‡K AbšÍ †mU ejv nq| cvV 1.4-Gi D`vniY 2 G ℕ AbšÍ †mU| 
 

cÖwZÁv 1: hw` A mvšÍ †mU nq Ges B, A Gi cÖK…Z Dc‡mU nq, Z‡e B mvšÍ †mU n‡e Ges n(B) < n(A) n‡e| 
cÖwZÁv 2: A AbšÍ †mU n‡e hw` I †Kej hw` A Ges A Gi GKwU cÖK…Z Dc‡mU mgZzj nq| 
cÖwZÁv 3: hw` A I B ci®úi wb‡ñ` †mU nq, Z‡e      BnAnBAn    
GB cÖwZÁv‡K m¤cÖmviY K‡i ejv hvq †h,        CnBnAnCBAn    
Ges          DnCnBnAnDCBAn   BZ¨vw`, †hLv‡b A, B, C, D †mU¸‡jv ci¯úi wb‡ñ` 
mvšÍ †mU| 
cÖwZÁv 4: †h‡Kv‡bv mvšÍ †mU A I B Gi Rb¨        BAnBnAnBAn    
cÖgvY:  cv‡ki †fbwPÎwU jÿ Kiæb| GLv‡b, A \ B, A∩B Ges B \ A †mU wZbwU ci¯úi wb‡ñ` †mU Ges 
A = (A \ B)  (A  B) 

B = (B \ A)  (A  B) 

A  B = (A \ B)  (A  B)  (B \ A) 

      (i)...................\ BAnBAnAn    
      (ii)...................\ BAnABnBn   
        (iii)...................\\ ABnBAnBAnBAn   

myZivs, (i) bs †_‡K cvIqv hvq, n(A \ B)  n(A)  n(A  B) 

(ii) bs †_‡K cvIqv hvq, n(B \ A)  n(B)  n(A  B) 

{a,  b,  c,  d,  e,  f }   

{1,  2,  3,  4,  5,  6} 

  A   

  B   

A B 

A\B 
B\A 

A  B 
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GLb, n(A \ B) Ges n(B \ A) Gi gvb (iii) bs G ewm‡q cvIqv hvq, 
n(A  B)  n(A)  n(A B) + n(B)  n(A B) + n(A B) 

∴ n(A  B)  n(A) + n(B)  n(A B) 
 

D`vniY 1: †`Lvb †h, mKj we‡Rvo ¯̂vfvweK msL¨vi †mU  .....,.........7,5,3,1A  AbšÍ †mU| 
mgvavb: †`Iqv Av‡Q,  .....,.........7,5,3,1A  mKj we‡Rvo ¯̂vfvweK msL¨vi †mU| †`Lv‡Z n‡e †h, A †mUwU 
GKwU AbšÍ †mU| 
wb‡¤œv³fv‡e Avgiv Ab¨ GKwU †mU B eY©bv Ki‡Z cvwi| 

 AkkB  :12  A_©vr  .,.........13,9,5,1B  
GLv‡b B †m‡Ui cÖwZ m`m¨B we‡Rvo ZvB †m¸‡jv Aek¨B A †m‡U Av‡Q| wKš‘ A †m‡U wKQz m`m¨ Av‡Q hviv B 
†m‡U bvB (†hgb 3, 7,.. BZ¨vw`)| myZivs B †mU Aek¨B A †m‡Ui cÖK…Z Dc‡mU| 
GLb Avgviv A †mU I B †m‡Ui g‡a¨ GKwU GK-GK wgj wb‡¤œv³fv‡e †`Lv‡Z cvwi, 
 
 
 
 
 
B,  A Gi cÖK„Z Dc‡mU Ges A I B Gi g‡a¨ GKwU GK-GK wgj Av‡Q A_©vr A I B mgZzj| AZGe ejv hvq A 
†mUwU GKwU AbšÍ †mU| 
 

  mvims‡ÿc- 
 duvKv †mU  mvšÍ †mU Ges Gi m`m¨ msL¨v k~b¨ (0)| 
 hw` †Kv‡bv †mU A Ges Jn ={1, 2, 3,....,n} mgZzj nq, †hLv‡b nℕ , Z‡e A GKwU mvšÍ †mU Ges A 

Gi m`m¨ msL¨v n| 
 A †Kv‡bv mvšÍ †mU n‡j, A Gi m`m¨ msL¨v‡K n(A) Øviv m~wPZ nq| 
 ïaygvÎ mvšÍ †m‡UiB m`m¨ msL¨v wbw`©ó Kiv hvq| myZivs n(A) wjL‡j eyS‡Z n‡e A mvšÍ †mU| 
 A I B mgZzj †mU Ges G‡`i g‡a¨ GKwU †mU mvšÍ n‡j Aci †mUwUI mvšÍ n‡e Ges n(A) = n(B) n‡e| 
 hw` A mvšÍ †mU nq Ges B, A Gi cÖK…Z Dc‡mU nq, Z‡e B mvšÍ †mU n‡e Ges n(B) < n(A) n‡e| 
 A AbšÍ †mU n‡e hw` I †Kej hw` A Ges A Gi GKwU cÖK…Z Dc‡mU mgZzj nq| 
 hw` A I B ci®úi wb‡ñ` †mU nq, Z‡e      BnAnBAn   
 †h‡Kv‡bv mvšÍ †mU A I B Gi Rb¨        BAnBnAnBAn   

 

 
 cv‡VvËi g~j¨vqb 1.5- 

 

1. MYbv K‡i †Kvb †m‡Ui m`m¨ msL¨v wba©viY Kiv hvq 
 (K) Amxg †mU (L) ev Í̄e msL¨vi †mU (M) AbšÍ †mU (N) mvšÍ †mU 
2. wb‡Pi †KvbwU mvšÍ †mU 
 (K) ¯̂vfvweK msL¨vi †mU (L) ev¯Íe msL¨vi †mU (M) duvKv †mU (N) †gŠwjK msL¨vi †mU 
3. A †mU GKwU mvšÍ †mU A I B mgZzj †mU n‡j- 
(i)  B †mU GKwU mvšÍ †mU 

  1,  3,  5,   7,...........,(2n-1),............   

  1,  5,  9,  13,...........,(4n-3),................ 

  A:   

  B:   
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(ii) B †m‡Ui m`m¨ msL¨v  Bn  
(iii)    BnAn    
 (K) (i) I (ii) (L) (i) I (iii) (M) (ii) I (iii) (N) (i), (ii) I (iii) 
 

4. †`Lvb †h, ¯̂vfvweK msL¨vmg~‡ni e‡M©i †mU  .....,.........25,16,9,4,1A  GKwU AbšÍ †mU| 
 
 
 
 

cvV 1.6 ev Í̄e mgm¨v mgvav‡b †mU 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 †m‡Ui aviYv cÖ‡qvM K‡i ev Í̄e mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

 
 g~jcvV-  

 

†m‡Ui wewfbœ msÁv I aviYv e¨envi K‡i Avgiv ev Í̄e mgm¨vi mgvavb Ki‡Z cvwi| ev¯Íe mgm¨v mgvav‡b †fbwPÎ 
e¨envi Kiv nq| GLv‡b wewfbœ D`vni‡Yi gva¨‡g wKfv‡e ev¯Íe mgm¨v mgvav‡b †m‡Ui e¨envi Kiv nq Zv †`L‡ev| 
 

D`vniY 1: †Kv‡bv cixÿvq cixÿv_©x‡`i 85% MwY‡Z Ges 75% Bs‡iRx‡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  Dfq wel‡q cvk cixÿv_©x‡`i †mU Ges Gi m`m¨ 
msL¨v  70 

21 \ PAP   ïay MwY‡Z cvk cixÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v  85  70  15 

23 \ PBP   ïay Bs‡iRx‡Z cvk cixÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v  75  70  5 

321 PPPBA  GK Ges Dfq wel‡q cvk cixÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v  15+70+5  90 
 BASP  \4 Dfq wel‡q †dj K‡i‡Q Ggb cixÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v  100 ˗ 90  10 

AZGe, Dfq wel‡q †dj K‡i‡Q 10% cixÿv_©x| 
 

D`vniY 2: †Kv‡bv †kÖwYi 30 Rb wkÿv_©xi 20 Rb dzUej Ges 15 Rb wμ‡KU cQ›` K‡i| cÖ‡Z¨K wkÿv_©x ỳBwU 
†Ljvi †h‡Kv‡bv GKwU cQ›` K‡i| KZRb wkÿv_©x ỳBwU †LjvB cQ›` K‡i wbY©q Kiæb| 
mgvavb: g‡b Kiæb mKj wkÿv_©xi †mU S 
dzUej †Ljv cQ›` K‡i Ggb wkÿv_©xi †mU A 
Ges wμ‡KU †Ljv cQ›` K‡i Ggb wkÿv_©xi †mU B 

      15,20,30  BnAnSn  

S 
A B 

P1 
P2 

P3 

P4 



D”PZi MwYZ BDwbU 1 

†mU I dvskb 17 

cÖkœg‡Z, BAS   
  30Sn  
  30 BAn  
  ? BAn  

GLb        BAnBnAnBAn   
 BAn  152030   BAn  3530   53035  BAn  

A_©vr ỳBwU †LjvB cQ›` K‡i 5 Rb wkÿv_©x| 
 

D`vniY 3: wKQz msL¨K †jv‡Ki g‡a¨ 60 Rb evsjv, 30 Rb Bs‡iRx Ges 15 Rb esjv I Bs‡iRx Dfq fvlvq K_v 
ej‡Z cv‡i| ỳBwU fvlvi AšÍZ GKwU fvlvq K_v ej‡Z cv‡i KZRb †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,       15,30,60  BAnBnAn  
Avevi,    BAnSn   

     BAnBnAn   
751590153060   

 ỳBwU fvlvi AšÍZ GKwU fvlvq K_v ej‡Z cv‡i 75 Rb| 
 

D`vniY 4: GKwU †kÖwYi 30 Rb wkÿv_©xi g‡a¨ 19 Rb wb‡q‡Q A_©bxwZ, 17 Rb wb‡q‡Q f~‡Mvj, 11 Rb wb‡q‡Q 
†cŠibxwZ, 12 Rb wb‡q‡Q A_©bxwZ I f~‡Mvj, 7 Rb wb‡q‡Q A_©bxwZ I †cŠibxwZ, 5 Rb wb‡q‡Q f~‡Mvj I 
†cŠibxwZ Ges 2 Rb wb‡q‡Q me¸‡jv welq| 
(K) Z_¨¸‡jv †fbwP‡Îi mvnv‡h¨ cÖKvk Kiæb| 
(L) KZRb wkÿv_©x H wZbwU wel‡qi †KvbwUB †bqwb wbY©q Kiæb| 
(M) KZRb wkÿv_©x H wZbwU wel‡qi †Kej GKwU welq wb‡q‡Q wbY©q Kiæb| 
mgvavb: g‡b Kiæb me wkÿv_©xi †mU U, A_©bxwZ †bIqv wkÿv_©x‡`i †mU E, f~‡Mvj †bIqv wkÿv_©x‡`i †mU G Ges 
†cŠibxwZ †bIqv wkÿv_©x‡`i †mU P| Z_¨¸‡jvi †fbwPÎ wb‡¤œ †`Lv‡bv n‡jv| 
 
 
 
 
 
 
 
(L) cÖkœg‡Z,         11,17,19,30  PnGnEnUn  
Ges         2,5,7,12  PGEnPGnPEnGEn  
Avgiv Rvwb,                PGEnPGnPEnGEnPnGnEnPGEn   

25244925712111719   
 wZbwU wel‡qi †KvbwUB †bqwb Ggb wkÿv_©xi msL¨v    PGEnUn    

52530   Rb| 
(M) ïaygvÎ A_©bxwZ I f~‡Mvj wb‡q‡Q  12  2  10 Rb 
ïaygvÎ A_©bxwZ I †cŠibxwZ wb‡q‡Q  7  2  5 Rb 

A B 

AB 

U 

E 

G 

P 

3 
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2 
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1 
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ïaygvÎ f~‡Mvj I †cŠibxwZ wb‡q‡Q  5  2  3 Rb 
ïaygvÎ A_©bxwZ wb‡q‡Q  19  10  2  5  2 Rb 
ïaygvÎ †cŠibxwZ wb‡q‡Q  11  5  2  3  1 Rb 
ïaygvÎ f~‡Mvj wb‡q‡Q  17 10  2  3  2 Rb 
 †Kej GKwU welq wbq‡Q  2 + 2 + 1  5 Rb| 
 

 
 cv‡VvËi g~j¨vqb 1.6- 

 

1. 25 Rb wkÿv_©xi GKwU †kÖwY‡Z cÖ‡Z¨K wkÿv_©x‡K Kw¤úDUvi wkÿv I D”PZi MwYZ GB ỳBwU wel‡qi AšÍZ 
GKwU †bIqvi my‡hvM †`Iqv n‡jv| †`Lv †M‡jv 12 Rb wkÿv_©x wb‡q‡Q Kw¤úDUvi wkÿv, G‡`i g‡a¨ 8 Rb 
D”PZi MwYZ †bqwb| hviv Dfq welq wb‡q‡Q Zv‡`i msL¨v Ges hviv ïaygvÎ D”PZi MwYZ wb‡q‡Q Zv‡`i 
msL¨v wbY©q Kiæb| 

2. 50 Rb †jv‡Ki g‡a¨ 35 Rb Bs‡iRx ej‡Z cv‡i, 25 Rb Bs‡iRx I evsjv ej‡Z cv‡i Ges cÖ‡Z¨‡KB ỳBwU 
fvlvi AšÍZ GKwU ej‡Z cv‡i| evsjv ej‡Z cv‡i KZRb Ges †KejgvÎ evsjv ej‡Z cv‡i KZRb wbY©q 
Kiæb| 

3. †Kv‡bv ¯‹z‡ji 50 Rb wkÿv_©xi g‡a¨ 29 Rb †cŠibxwZ, 24 Rb f~‡Mvj Ges 11 Rb †cŠibxwZ I f~‡Mvj Dfq 
welq wb‡q‡Q| KZRb wkÿv_©x †cŠibxwZ ev f~‡Mvj welq ỳBwUi †KvbwUB †bqwb wbY©q Kiæb| 

4. XvKv wek̂we`¨vj‡qi AvaywbK fvlv wkÿv Bbw÷wUD‡Ui 100 Rb wkÿv_©xi g‡a¨ 42 Rb †d«Â, 30 Rb Rvg©vb I 
28 Rb ¯ú¨vwbk fvlv wb‡q‡Q| 10 Rb wb‡q‡Q †d«Â I ¯ú¨vwbk, 8 Rb wb‡q‡Q Rvg©vb I ¯ú¨vwbk, 5 Rb 
wb‡q‡Q Rvg©vb I †d«Â Ges 3 Rb wZbwU fvlvB wb‡q‡Q|  
(K) KZRb wkÿv_©x H wZbwU fvlvi GKwUI †bqwb| 
(L) KZRb wkÿv_©x H wZbwU fvlvi †Kej GKwU fvlv wb‡q‡Q? 
(M) KZRb wkÿv_©x H wZbwU fvlvi †Kej ỳBwU fvlv wb‡q‡Q? 

 
 
 

cvV 1.7 Aš̂q I dvskb 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 Aš̂q I dvskb eY©bv I e¨vL¨v Ki‡Z cvi‡eb, 
 dvsk‡bi †Wv‡gb I †iÁ wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  Aš̂q, dvskb, †Wv‡gb, †iÁ 
 

 
 g~jcvV-  

 

Ab¦q (Relation): g‡b Kiæb, 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| g‡b Kiæb, A I B †m‡Ui Ab¦q ℜ Øviv wb‡`©wkZ| GB ℜ Øviv Ggb GKwU †Lvjv evK¨ †evSv‡bv nq hv A B 
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†m‡Ui m`m¨ (x, y) †Rv‡oi Rb¨ P(x, y) mZ¨ n‡Z cv‡i Avevi mZ¨ bv-I 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| 
AZGe 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: A  {1, 2, 3} Ges B  {1, 3, 5} ỳwU †mU we‡ePbv Kiæb| 
†mU ỳwUi Kv‡Z©mxq ¸YR, AB  {1, 2, 3}  {1, 3, 5} 
     {(1,1), (1,3), (1, 5), (2, 1), (2, 3), (2, 5), (3, 1), (3, 3), (3, 5)}  
GLb, 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 
Kiæb| AZGe, F  {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5)}  
¯úóZB, F †m‡Ui AšÍ©fy³ 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 wb¤œwjwLZfv‡e eY©bv Ki‡Z cvwi: F  {(x, y) | x A, y  B Ges x < y} 
D‡jøL¨, F †mU AB Kv‡Z©mxq ¸YR †m‡Ui GKwU Dc‡mU A_©vr F  AB  
 

D`vniY 2: wØZxq D`vniY wn‡m‡e A  {2, 3, 4} Ges B = {3, 4, 6, 7, 8, 10} ỳwU †mU we‡ePbv Kiæb| 
A †m‡Ui †h mg Í̄ 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: 
 
 
 
 
 
 
 
Giƒc Awb¦Z m`m¨‡`i Øviv MwVZ μg‡Rvo¸‡jvi †mU F MVb Kiæb| 
AZGe, F  {(2, 4), (2, 6), (2, 8), (2, 10), (3, 3), (3, 6), (4, 4), (4, 8)}  
GB F †mUwU Øviv D‡jøwLZ wefvR¨Zv m¤úK©wU eY©bv Kiv hvq| F †m‡U AšÍ©fy³ 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 F †mUwU A †mU †_‡K B †m‡U 
GKwU Ab¦q Ges F  {(x, y) | xA, y  B Ges x Øviv y wefvR¨} 
¯úóZB, F  AB  
msÁv: 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| 
gšÍe¨: cÖ‡Z¨K Ab¦q GK ev GKvwaK μg‡Rv‡oi GKwU †mU| 
 

Ab¦‡qi †Wv‡gb Ges †iÄ (Domain and Range of Relation):  
g‡b Kiæb, A †mU †_‡K B †m‡U F GKwU Ab¦q, A_©vr F  AB, F †m‡U AšÍ©fy³ 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: D`vniY 1-G ewY©Z Ab¦q F  {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5)} Gi †Wv‡gb I †iÄ wbY©q Kiæb| 
mgvavb:  F  {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5)}  
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F Gi m`m¨ μg‡Rvo¸‡jvi cÖ_g Dcv`vb¸‡jvi †mU {1, 2, 3} Ges wØZxq Dcv`vb¸‡jvi †mU {3, 5}| 
AZGe, †Wvg F  {1, 2, 3} Ges †iÄ F  {3, 5}.  
 

dvskb (Function): †fbwP‡Î †mU A{2, 3, 4, 5} Gi Dcv`vb¸‡jv †mU B  {3, 4, 6, 7} Gi Dcv`b¸‡jvi 
m‡½ A¨v‡iv (arrow) wPý Øviv ms‡hvM ’̄vcb †`Lv‡bv n‡q‡Q| †mU A I B Gi gv‡S Giƒc ms‡hvM ’̄vcb‡K A n‡Z 
B G Aš̂q (relation) ejv nq| 
 
 
 
 
 
†fbwP‡Î A †m‡Ui m`m¨ 2 Gi mv‡_ B †m‡Ui m`m¨ 3 Gi m¤úK©‡K 2 3 Øviv cÖKvk K‡i Avgiv ewj cÖviw¤¢K 
m`m¨ 2 Ges †kl m`m¨ 3 A_ev 2 g¨vwcs 3| Z ª̀æc 34, 4 6 Ges 5 7. 
myZivs A †m‡Ui cÖwZwU m`m¨ x, B †m‡Ui GKwU gvÎ m`m¨ y Gi mv‡_ m¤úwK©Z| G m¤úK©‡K dvskb ev g¨vwcs 
e‡j| 
msÁv: g‡b Kiæb, 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 
m`m¨ x, B Gi †Kvb bv †Kvb GKK m`m¨ y Gi mv‡_ †hvMv‡hvM m„wó K‡i, Z‡e GB wbqgwU‡K dvskb e‡j| 
D‡jøL¨, A †m‡Ui GKwU m`‡m¨i Rb¨ B †m‡U †KejgvÎ GKwU m`m¨ _vK‡e Ges GKvwaK m`m¨ _vK‡Z cvi‡e bv| 
Z‡e A †m‡Ui GKvwaK m`‡m¨i Rb¨ B †m‡U GKwU m`m¨ _vK‡Z cv‡i| A †m‡Ui x m`m¨ B †m‡Ui †h m`‡m¨i 
mv‡_ m¤úwK©Z Zv‡K mvaviYZ f(x) Øviv m~wPZ Kiv nq Ges cÖZx‡Ki mvnv‡h¨ wjLv hvq, 
 f : AB| 
 

cv‡ki †fbwPÎwU jÿ¨ Kiæb, 
 
 
 
wPÎ †_‡K †`Lv hvq, 2 3, 2 4, 3 6, 4 7 Ges 5 4 . 
A †m‡Ui m`m¨ 2, B †m‡Ui `yBwU m`m¨ 3 Gi 4 Gi mv‡_ g¨vwcs| G m¤úK© Kx dvskb? msÁvbymv‡i G m¤úK©wU 
dvskb bq| KviY msÁvbymv‡i, A †m‡Ui GKwU m`‡m¨i Rb¨ B †m‡U †KejgvÎ GKwU m`m¨ _vK‡e| AZGe Avgiv 
ej‡Z cvwi, 

cÖ‡Z¨K dvskb GKwU Aš̂q, Z‡e cÖ‡Z¨K Aš̂q dvskb bq| 
 

D`vniY 4: wb‡Pi †Kvb Aš̂qwU (relation) dvskb bq? hyw³ `vI| 
 
 (a)  (b) 
 
 
 
 
 
 (c)  (d) 
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mgvavb: (a), (c) Ges (d) m¤úK©wU dvskb, wKš‘ (b) m¤úK©wU dvskb bq, KviY (b) m¤ú‡K© 2  3 Ges 2 6| 
 

dvsk‡bi †Wv‡gb Ges †iÄ (Domain and Range of Function):  
†h‡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 Í̄ 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| 
 

D`vniY 5: F †m‡U x n‡jv y-Gi eM©| Aš̂qwU‡K μg‡Rv‡oi †mUiƒ‡c cÖKvk Kiæb| 
mgvavb: F  {(x, y) : x  y2} 
 

D`vniY 6: F  {(–2, 4), (–1, 1), (0, 0), (1, 1), (2, 4)} Aš̂qwU Kx dvskb? Gi †Wv‡gb I †iÁ wbY©q Kiæb| F 
Gi GKwU m~Î wbY©q Kiæb| 
mgvavb: F  {(–2, 4), (–1, 1), (0, 0), (1, 1), (2, 4)}  
Dc‡iv³ F Aš̂‡qi wfbœ wfbœ μg‡Rv‡oi cÖ_g Dcv`vb¸‡jv wfbœ wfbœ| ZvB F Ab¦qwU GKwU dvskb|  
F dvsk‡bi †¶‡Î, f(–2)  4,  f(–1)  1,  f(0)  0 , f(1)  1,  f(2)  4  
F Gi †Wv‡gb  {–2, –1, 0, 1, 2} Ges F Gi †iÄ {4, 1, 0}.  
F Gi m~Î  F  {(x, y) : xA, yA, x  y2}, †hLv‡b {–2, –1, 0, 1, 2} 
 

†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  (ev¯Íe msL¨vi †mU) Gi H Dc‡mU‡K MÖnY 

Kiv nq hvi cÖ‡Z¨K m`m¨ x Gi Rb¨ ÑG f(x) wba©vwiZ _v‡K| 

†m‡U A = {1, 2, 3, 4} n‡Z †mU B = {3, 5, 7, 9} dvskb wb‡`©k Ki‡Z Avgiv wjwL f :13,  f : 25, f 

:37 Ges f : 49| GLv‡b 3 †K ejv nq 1 Gi B‡gR| Z ª̀æc 5, 7 I 9 h_vμ‡g 2, 3 I 4 Gi B‡gR| 
GQvovI Dc‡ii †mU ỳBwU‡Z A †m‡Ui †h‡Kv‡bv m`m¨ x Ges B †m‡Ui †h‡Kv‡bv m`m¨ y Gi m¤úK©wU‡K Avgiv y 

 2x +1 AvKv‡i cÖKvk Ki‡Z cvwi| 

AZGe, dvskb‡K Avgiv wb‡¤œi wbqg AbymiY K‡i cÖKvk Ki‡Z cvwi f : x  y †hLv‡b y = 2x +1  

A_ev f : x2x +1 †hLv‡b Avgiv wjL‡Z cvwi f (x)  2x +1 

Zvn‡j f (1)  3 n‡jv 1 Gi B‡gR Ges f (x) n‡jv x Gi B‡gR| 
Av‡jvwPZ dvsk‡bi g‡a¨ cÖ_g †mU A  {1, 2, 3, 4} †K dvskbwUi Avavi (Domain) Ges cÖ_‡gv³ †mU n‡Z 
cÖ`Ë wbq‡g cÖvß wØZxq †m‡Ui msL¨v¸‡jvi †mU‡K dvskbwUi we¯Ívi (Range) ejv nq| 
Ab¨fv‡e ejv hvq y  f (x) dvsk‡bi Avavi n‡jv x Gi Ggb GKwU †mU †hLv‡b mg Í̄ x Gi Rb¨ f (x) dvsk‡bi 
gvb wbY©q Kiv m¤¢e| Avi dvskbwUi Avavi x Gi Rb¨ f (x) Gi †h mg Í̄ gvb cvIqv hvq, G‡`i msMÖn‡K Gi we Í̄vi 
ev †iÄ e‡j| 
D`vniY 7:  f : x3x2

 +2 Øviv ewY©Z dvsk‡bi †Wv‡gb D  {1, 2, 3}| Zvn‡j dvskbwUi †iÁ wbY©q Kiæb|  

mgvavb: f (x)  3x2
 +2 

f  Gi Aax‡b 1 Gi B‡gR n‡jv 13(1)2+2   f (1)  5 
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f  Gi Aax‡b 2 Gi B‡gR n‡jv 23(2)2+2   f (2)  14 

f  Gi Aax‡b 3 Gi B‡gR n‡jv 33(3)2+2   f (3)  29 

 dvskbwUi †iÁ †mU R  {5, 14, 27}. 
A_©vr, 
 
 
 
 
 

 
 cv‡VvËi g~j¨vqb 1.7- 

 

1. wb‡Pi †KvbwU GKwU dvskb 
 (K)       3,2,4,1,2,1A  (L)         6,2,5,2,4,2,3,2B   
 (M)       3,0,4,1,1,0 C  (N)         5,3,4,1,3,2,3,2 D  
2. hvw`         4,3,3,1,4,2,0,0 A  GKwU dvskb nq, Z‡e wb‡Pi †KvbwU A  Gi †Wv‡gb? 
 (K)  3,4,2,0  (L)  3,1,2,0   (M)  3,4,1,0   (N)  4,3,4,0  

wb‡Pi Z‡_¨i Av‡jv‡K 3 I 4 bs cÖ‡kœi DËi w`b: 
  xyAyAxyxS  2,:,  Ges  †hLv‡b  2,1,0,1,2 A  

3. S  Gi ZvwjKv c×wZ †KvbwU? 
 (K)       1,1,1,1,0,0 S  (L)       1,1,1,1,0,0 S   
 (M)           1,1,1,1,0,0,4,2,4,2 S  (N)         1,1,0,0,4,2,4,2S  
4. S  Gi †iÄ †KvbwU? 
 (K)  0,1  (L)  1,0  (M)  0,1,1   (N)  0,1,1  
5.   xxF   ewY©Z dvsk‡bi Rb¨- 

(i)    4xF  n‡j 4x  
(ii)   0xF  n‡j 1x  
(iii)   yxF   n‡j yx    
Dc‡ii Z‡_¨i wfwË‡Z wb‡Pi †KvbwU mwVK?  

 (K) (i) I (ii) (L) (i) I (iii) (M) (ii) I (iii) (N) (i), (ii) I (iii) 
6. wb‡Pi Aš̂qwUi †Wv‡gb I †iÁ wbY©q Kiæb| Aš^qwU wK dvskb? 

        3,3,2,1,2,0,1,0 S  
7. cÖ`Ë S  Aš̂qwU‡K ZvwjKv c×wZ‡Z cÖKvk Kiæb Ges †Kvb¸‡jv dvskb Zv wbY©q Kiæb| †Wvg S  Ges †iÁ S  

wbY©q Kiæb, †hLv‡b  2,1,0,1,2 A  
(K)   1,:,  yxAyAxyxS Ges  
(L)   2,:, xyAyAxyxS  Ges  

 
  

R D 

 5 

14 

29 

 1 

2 

3 

f : D  R 
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cvV 1.8 wewfbœ cÖKvi dvskb 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 GK-GK dvskb m¤ú‡K© e¨vL¨v w`‡Z cvi‡eb, 
 mvwe©K ev AbUz dvskb m¤ú‡K© e¨vL¨v w`‡Z cvi‡eb, 
 wecixZ dvskb m¤ú‡K© e¨vL¨v w`‡Z cvi‡eb| 

 

gyL¨ kã  GK-GK dvskb, mvwe©K ev AbUz dvskb, wecixZ dvskb 
 

 
 g~jcvV-  

 

GK-GK dvskb (One-One Function) 
†fbwP‡Î A Ges B †m‡U j¶¨ Kiæb- 
 
 
 
 
 
†fbwP‡Î f  dvsk‡bi Aax‡b wfbœ wfbœ m`‡m¨i B‡gR ev Qwe me©`v wfbœ| 
msÁv: hw` †Kvb dvsk‡bi Aax‡b Gi †Wv‡g‡bi wfbœ wfbœ m`‡m¨i B‡gR ev Qwe me©`v wfbœ nq, Z‡e dvskbwU‡K 
GK-GK (One-One) dskb ejv nq, A_©vr 21, xx  †Wvg f  Ges 21 xx   n‡j    21 xfxf   
msÁv †_‡K †`Lv hvq, GKwU dvskb f : A B †K GK-GK dvskb ejv n‡e, hw` Ges †Kej hw`    21 xfxf   
n‡j 21 xx   nq †hLv‡b Axx 21, . 
 

D`vniY 1: †`Lvb †h, f (x) = 4x + 7, xℝ GKwU GK-GK dvskb| 

mgvavb: †`Iqv Av‡Q f (x) = 4x + 7 

g‡b Kiæb,  a, b ℝ Zvn‡j f (a)  4a + 7 Ges f (b)  4b + 7 

GLb, f (a)  f (b)   4a + 7  4b + 7   a  b 

myZivs f  dvskbwU GK-GK dvskb| 
 

D`vniY 2: F : ℜ ℜ, F (x)  x2 dvsk‡bi Rb¨- 
(K) †Wvg F Ges †iÁ F wbY©q Kiæb| 
(L) †`Lvb †h, F GK-GK dvskb| 
mgvavb: (K) F (x)  x2 
F (x) dvskbwU x-Gi mKj ev Í̄e gv‡bi Rb¨ msÁvwqZ Ges x-Gi mKj ev¯Íe gv‡bi Rb¨ F (x) AFYvZ¥K nq| 
AZGe †Wvg F ℜ Ges †iÁ F ℜ 
(L) g‡b Kiæb, 21, xx  †Wvg F (x)   
hw`    21 xFxF   nq ZLb 2

2
2

1 xx    ],[ 2121  xxxx   

B A 

 
5 

6 

7 

8 

 
1 

2 

3 

4 

f 
B A 

 
b1 

b2 

b3 

b4 

 
a1 

a2 

a3 

a4 

f 
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 F GK-GK dvskb| 
 

mvwe©K dvskb A_ev AbUz dvskb (Onto Function) 
†fbwPÎ¸‡jv jÿ Kiæb- 
cÖ_g ỳBwU wP‡Î dvskb F Gi Aax‡b B †m‡Ui cÖ‡Z¨K Dcv`vb A †m‡Ui GKwU Dcv`v‡bi cÖwZwe¤̂, wKš‘ Z…Zxq 
wP‡Î dvskb F Gi Aax‡b B †m‡Ui GKwU Dcv`vb A †m‡Ui †Kv‡bv Dcv`v‡bi cÖwZwe¤^ b‡n|  cÖ_g ỳBwU wP‡Î 
ewY©Z dvskb‡K mvwe©K dvskb ev AbUz dvskb ejv nq| Z…Zxq wP‡Î ewY©Z dvskbwU AbUz b‡n| 
 
 
 
 
 
 mvwe©K dvskb ev AbUz dvskb  AbUz dvskb b‡n 
 

msÁv: GKwU dvskb f : A B †K mvwe©K dvskb ev AbUz dvskb ejv n‡e hw` cÖ‡Z¨K b  B Gi Rb¨ GKwU a  
A cvIqv hvq †hb f (a) = b  nq| A_©vr B  †iÁ f  nq| 
 

wecixZ dvskb (Inverse Function) 
msÁv: g‡b Kiæb,  f : AB GKwU GK-GK Ges AbUz dvskb| Zvn‡j GKwU dvskb g : B A we`¨gvb Av‡Q 
†hLv‡b cÖ‡Z¨K bB Gi Rb¨ GKwU Abb¨ g (b)a hw` Ges †Kej hw` f (a)b nq| Z‡e g  †K f Gi wecixZ 
dvskb ejv nq Ges f 1 Øviv wb‡ ©̀k Kiv nq| 
 
 
 
 
 
Dc‡ii wP‡Î ewY©Z dvskbwU f  aiv n‡j f : AB Ges       332211 ,, bafbafbaf    
AZGe f 1 : BA Ges       332211 ,, abfabfabf   
 

D`vniY 3:   2,: xxFF   dvsk‡bi Rb¨ 1F  wbY©q Kiæb Ges †`Lvb †h 1F  GKwU dvskb| 
mgvavb: cÖ_g Ask: †`Iqv Av‡Q,    2xxF   
x  Gi ’̄‡j  xF 1  cÖwZ ’̄vcb K‡i Avgiv cvB, 

               xxFxFFxFxFxFF   21121211   
  xxF  1  

wØZxq Ask: GLv‡b   xxF 1  
 xF 1  Gi †Wv‡gb, †Wvg  0,1  xxF  

AZGe †Wv‡g‡bi AšÍ©MZ cÖ‡Z¨KwU Dcv`v‡bi Rb¨   xxF 1  Gi GKwU Abb¨ gvb cvIqv hvq| 
 xF 1  GKwU dvskb| 

 

D`vniY 4: hw` :f  Ges :g  dvskbØq   53  xxf  Ges    3

1

5 xxg  Øviv msÁvwqZ 
nq, Z‡e †`Lvb †h, 1 fg | 

B A 
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mgvavb: †`Iqv Av‡Q   53  xxf  Ges    3

1

5 xxg  
aiæb    yfxxfy 1  

GLb,    3

1
33 555  yxyxxyxfy  

   3
1

1 5  yyf  

       xgxfxxf   1
3

1
1 5  

1 fg  (cÖgvwYZ) 
 

  mvims‡ÿc- 
 hw` †Kvb dvsk‡bi Aax‡b Gi †Wv‡g‡bi wfbœ wfbœ m`‡m¨i B‡gR ev Qwe me©`v wfbœ nq, Z‡e dvskbwU‡K 

GK-GK (One-One) dskb ejv nq, A_©vr 21, xx  †Wvg f  Ges 21 xx   n‡j    21 xfxf   
 GKwU dvskb f : A B †K mvwe©K dvskb ev AbUz dvskb ejv n‡e hw` cÖ‡Z¨K b  B Gi Rb¨ GKwU a 

 A cvIqv hvq †hb f (a) = b  nq| A_©vr B  †iÁ f  nq| 
 g‡b Kiæb,  f : AB GKwU GK-GK Ges AbUz dvskb| Zvn‡j GKwU dvskb g : B A we`¨gvb Av‡Q 

†hLv‡b cÖ‡Z¨K bB Gi Rb¨ GKwU Abb¨ g (b)a hw` Ges †Kej hw` f (a)b nq| Z‡e g  †K f Gi 
wecixZ dvskb ejv nq Ges f 1 Øviv wb‡ ©̀k Kiv nq| 

 

 
 cv‡VvËi g~j¨vqb 1.8- 

 

wb‡Pi Z‡_¨i Av‡jv‡K 1-4 bs cÖ‡kœi DËi w`b: 
        20,4,15,3,10,2,5,1A  

1. †Wvg A = KZ? 
 (K)  3,2,1  (L)  4,3,2,1  (M)  5,4,3,2,1  (N)  20,15,10,5  
2. †iÄ A = KZ?  
 (K)  2,10,15,20  (L)  4,3,2,1  (M)  20,15,10,5  (N)  20,10,15,5,4  
3. 1A  Gi †Wvg KZ? 
 (K)  2,10,15,20  (L)  20,15,10,5  (M)  4,3,2,1  (N)  20,10,15,5,4  
4. 1A  Gi †iÄ KZ? 
 (K)  4,3,2,1  (L)  4,2,1  (M)  5,4,3,2,1  (N)  20,15,10,5  
5. BAf :  Ges ABg : n‡j- 

(i)  1 fg   
(ii)       xxfgxgf    
(iii)   Bxf   Ges   Axg    
Dc‡ii Z‡_¨i wfwË‡Z wb‡Pi †KvbwU mwVK?  

 (K) (i) I (ii) (L) (i) I (iii) (M) (ii) I (iii) (N) (i), (ii) I (iii) 
6. GKwU dvskb GK-GK n‡e hw`- 

(i)  f  Gi GKwU wecixZ dvskb 1f  we`¨gvb _v‡K 
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(ii)  afb  ev  bfa 1   
(iii)  afb   ev  bfa 1   
Dc‡ii Z‡_¨i wfwË‡Z wb‡Pi †KvbwU mwVK?  

 (K) (i) I (ii) (L) (i) I (iii) (M) (ii) I (iii) (N) (i), (ii) I (iii) 
7.    xxxf ,53  GKwU GK-GK dvskb n‡j,  21f  Gi gvb KZ? 
 (K) 1  (L) 1 (M) 2  (N) 3  
8. BAf : mvwe©K dvskb n‡j- 

(i)    BAf    
(ii) f dvskbwU GK-GK dvskb  
(iii) cÖ‡Z¨K Bb  Gi Rb¨ GKwU Aa  cvIqv hv‡e 
Dc‡ii Z‡_¨i wfwË‡Z wb‡Pi †KvbwU mwVK?  
 (K) (i) I (ii) (L) (i) I (iii) (M) (ii) I (iii) (N) (i), (ii) I (iii) 

9. hw`    8,1,0,1,82,1,0,1,2: f  dvskbwU 3xf   Øviv msÁvwqZ nq, Z‡e †`Lvb †h, f  GK-
GK Ges AbUz| 

10. hw`   1,
1

22





 x
x

x
xf  ewY©Z dvsk‡bi Rb¨ 1f  we`¨gvb nq Zvn‡j  31f  wbY©q Kiæb| 

11.  
2

1




x
xF  ewY©Z dvsk‡bi Rb¨- 

(K)  3F  Ges 







2

1
F  wbY©q Kiæb| 

(L) †Wvg F  wbY©q Kiæb Ges dvskbwU GK-GK wKbv Zv wba©viY Kiæb| 

(M) 0
2

1









x
F  n‡j x  wbY©q Kiæb Ges  xF  Gi wecixZ dvskb wbY©q Kiæb| 

 
 
 

cvV 1.9 Aš̂q I dvsk‡bi †jLwPÎ 
 

 
cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 Aš̂q I dvsk‡bi †jLwPÎ AsKb Ki‡Z cvi‡eb| 

 

gyL¨ kã  †jLwPÎ 
 

 
 g~jcvV-  

 

Avcbviv MwYZ eB-Gi BDwbU 2, cvV 5-G wKfv‡e dvsk‡bi †jLwPÎ AsKb Ki‡Z nq Zv wk‡L‡Qb| GB cv‡V 
Avgiv Aš̂q I dvsk‡bi †jLwPÎ m¤ú‡K© AviI we Í̄vwiZfv‡e Av‡jvPbv Kiv n‡q‡Q| †jLwPÎ n‡jv dvsk‡bi 
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R¨vwgwZK Dc ’̄vcb| y  f (x) dvsk‡bi †jLwPÎ AsK‡bi Rb¨ ‘O’ we› ỳ‡Z ci¯úi‡Q`x j¤̂ ỳBwU mij‡iLv XOX  
Ges YOY  †bIqv nq| O †K g~jwe› ỳ XOX  †K x-A¶ Ges YOY †K y-A¶ ejv nq| 

y  f (x) dvsk‡bi †jLwPÎ AsK‡bi Rb¨ a ≤ x ≤ b e¨ewa‡Z ¯̂vaxb PjK x Ges Aaxb PjK y Gi gvb¸‡jvi 
ZvwjKv cÖ ‘̄Z Ki‡Z nq| AZ:ci ZvwjKvi mxwgZ msL¨K we› ỳ¸‡jv‡K xy mgZ‡j ’̄vcb Ki‡Z nq| cÖvß 
we› ỳ¸‡jv‡K mij‡iLv A_ev eμ‡iLv Øviv hy³ Ki‡j y  f (x) dvsk‡bi †jLwPÎ cvIqv hvq| GLv‡b, mij‰iwLK 
(Linear) dvskb, wØNvZ (Quadratic) dvskb Ges e„‡Ëi †jLwPÎ A¼b m¤ú‡K© Av‡jvPbv Kiv n‡e| 
 

mij‰iwLK dvskb (Linear Function): mij ˆiwLK dvskb Gi mvaviY iƒc n‡jv f (x)  mx + c †hLv‡b, m 

Ges c ev Í̄e msL¨v| Gi †jLwPÎ GKwU †iLv hvi Xvj n‡jv m Ges y A‡¶i †Q`K c | 
GLb g‡b Kiæb m  4 Ges b  5 Zvn‡j dvskbwU `uvovq y  f (x)  4x + 5 

ewY©Z dvskb n‡Z x I y Gi wb¤œiƒc mswkøó gvb cvIqv hvq: 
x 2 1 0 1 
y 3 1 5 9 

∴ f (x)  4x + 5 Gi †jL cv‡ki wP‡Î †`Lv‡bv n‡jv| 
 
 
 
 
wØNvZ dvskb (Quadratic function) 

wØNvZ dvskb n‡jv GKwU dvskb hv y  ax2
 + bx + c mgxKiY Øviv ewY©Z †hLv‡b a, b Ges c ev Í̄e msL¨v Ges a 

 0. 
cÖ`Ë dvsk‡b aiæb,  a 1, b  3, c  2 

Zvn‡j y  ax2
 + bx + c †K †jLv hvq y  x2

 + 3x +2 

ewY©Z dvskb n‡Z x I y Gi mswkó gvb cvIqv hvq| 
x x2 + 3x +2 y 
4 (4)2+3(4)+2 6 
3 (3)2+3(3)+2 2 
2 (2)2+3(2)+2 0 
1 (1)2+3(1)+2 0 
0 (0)2+3(0)+2 2 
1 (1)2+3(1)+2 6 

 

Bnv wb‡Y©q wØNvZ dvskb-Gi †jLwPÎ| 
 

e„‡Ëi †jLwPÎ: p, q I r aªæeK Ges r  0 n‡j R G S {(x, y): (x  p)2
 + ( y  q)2

  r2} Aš̂‡qi †jL GKwU 
e„Ë hvi †K› ª̀ (p, q) Ges e¨vmva© r| 
QK KvM‡R (p, q) we› ỳ cvZb K‡i H we› ỳ‡K †K› ª̀ K‡i r e¨vmva© wb‡q e„Ë A¼b K‡i †jLwPÎwU cvIqv hvq| 
gšÍe¨: †h Aš̂‡qi mgvavb †mU Amxg, Gi †jLwPÎ AsK‡bi ¯̂xK…Z c×wZ n‡jv h‡_ó msL¨K mgvav‡bi cÖwZiƒcx we› ỳ 
QK KvM‡R cvZb K‡i mvejxjfv‡e H me we› ỳ †hvM Kiv, hv‡Z Aš̂qwUi †jLwP‡Îi aiY Ø¨_©nxbfv‡e †evSv hvq| 
wKš‘ †h Aš̂‡qi †jLwPÎ e„Ë, Gi Rb¨ K¤úvm e¨envi Ki‡j KvR mnR I my›`i nq weavq †k‡lv³ cš’v Aej¤̂b Kiv 
n‡jv| 

X X 

Y 

Y 

O 
(2,3) 

(1,1) 

(0,5) 

(1,9) 

X X 

Y 

Y 

O 

(4,6) 

(3,2) 

(2,0) 

(0,2) 

(1,6) 
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D`vniY 1: S  {(x, y) : x2 + y2  49} Gi †jLwPÎ AsKb Kiæb| 
mgvavb: †`Iqv Av‡Q, S  {(x, y) : x2 + y2  36} 
ev, x2 + y2  62 

myZivs S Gi †jLwPÎ GKwU e„Ë hvi †K› ª̀  (0,0) Ges e¨vmva© r  6. 
S Gi †jLwPÎ wb‡¤œ †`Lv‡bv n‡jv| 
 
 
 
 
 

  mvims‡ÿc- 
 y  f (x) dvsk‡bi †jLwPÎ AsK‡bi Rb¨ ‘O’ we› ỳ‡Z ci¯úi‡Q`x j¤̂ ỳBwU mij‡iLv XOX  Ges YOY  

†bIqv nq| O †K g~jwe› ỳ XOX  †K x-A¶ Ges YOY †K y-A¶ ejv nq| 
 y  f (x) dvsk‡bi †jLwPÎ AsK‡bi Rb¨ a ≤ x ≤ b e¨ewa‡Z ¯̂vaxb PjK x Ges Aaxb PjK y Gi 

gvb¸‡jvi ZvwjKv cÖ ‘̄Z Ki‡Z nq| 
 AZ:ci ZvwjKvi mxwgZ msL¨K we› ỳ¸‡jv‡K xy mgZ‡j ’̄vcb Ki‡Z nq| 
 cÖvß we› ỳ¸‡jv‡K mij‡iLv A_ev eμ‡iLv Øviv hy³ Ki‡j y  f (x) dvsk‡bi †jLwPÎ cvIqv hvq| 

 

 
 cv‡VvËi g~j¨vqb 1.9- 

 

1. xy 2  dvsk‡bi †jLwPÎ wKiƒc n‡e? 
 (K) mij‰iwLK (L) eμvKvi (M) e„ËvKvi (N) Dce„ËvKvi 
2. 422  yx  dvsk‡bi †jLwPÎ wKiƒc n‡e? 
 (K) mij‰iwLK (L) e„ËvKvi (M) Dce„ËvKvi (N) †KvbwUB bq 
3. 142  xxy  dvsk‡bi †jLwPÎ wKiƒc n‡e? 
 (K) mij‡iLv (L) e„Ë (M) cive„Ë (N) Awae„Ë 

wb‡Pi Z‡_¨i Av‡jv‡K 4-5 bs cÖ‡kœi DËi w`b: 
  16:, 22  yxyxS  

4. S  dvsk‡bi †jLwPÎ wKiƒc n‡e? 
 (K) mij‡iLv (L) e„Ë (M) cive„Ë (N) Awae„Ë 
5. S  Aš̂‡qi ewY©Z mgxKi‡Yi †K‡› ª̀i ’̄vbvsK KZ? 
 (K)  1,0  (L)  1,0   (M)  0,0  (N)  1,1  
6. Aš̂‡qi †jLwPÎ AsKb Kiæb Ges Aš̂qwU dvskb wK bv Zv †jLwPÎ †_‡K wbY©q Kiæb †hLv‡b- 
 (K)   1:,  yxyxS  (L)   432:,  yxyxS  
 (M)   2:,  xyxS  (N)   9:, 22  yxyxS  
 (O)   25:, 22  yxyxS  (P)   14:, 2  xxyyxS  
 
 
 

X X 

Y 

Y 

O 

(0,0) (6,0) (6,0) 

(0,6) 

(0,6) 
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  DËigvjv- 
 

cv‡VvËi g~j¨vqb 1.1 
1. (K) ܣ ൌ ሼ1,2,3,4,5,6,7,8ሽ, ܣ′ ൌ ሼ9,10,11,12ሽ  (L) ܤ ൌ ሼ2,4,6,8,10,12ሽ, ܤ′ ൌ ሼ1,3,5,7,9,11ሽ 

(M) ܥ ൌ ሼ6,7,8,9,10,11,12ሽ, ܥ′ ൌ ሼ1,2,3,4,5ሽ (N) (݅) mZ¨  (݅݅)  mZ¨  (݅݅݅)  mZ¨  (݅ݒ)	 wg_¨v 
 

cv‡VvËi g~j¨vqb 1.2 
 

1. (K)   
 
 
 
 
 
(L) ܮ ∪ ܯ ൌ ሼ݁, ݃, ݄, ݅, ݇, ݈, ݊, ,݋ ,ݎ ,ݏ ,ݐ ܮ ሽ (M)ݕ ∩ ܯ ൌ ሼ݄, ݅, ݇,    ሽݏ
(N)  
 
 
 
 

2. (K)  ܣ ∩ ܤ ൌ ሼݎ, ܤ ,ሽݏ ∩ ܥ ൌ ሼݏ, ,ሽݐ ܥ ∩ ܣ ൌ ሼݏሽ 
  
 
 

 
 
(L) ܣ ∪ ′ܤ ൌ ሼ݌, ,ݍ ,ݎ ,ݏ ,ݑ ,ݒ ܤ , ሽݓ ∪ ᇱܥ ൌ ሼ݌, ,ݍ ,ݎ ,ݏ ܥ ሽ Gesݐ ∪ ᇱܣ ൌ ሼݏ, ,ݐ ,ݑ ,ݒ  ሽݓ

 
 
 
 
 
 
(M) ܣ ∩ ܤ ∩ ܥ ൌ ሼݏሽ   
 
 

 
 
 
 

(N) ݊ሺܣ ∪ ᇱሻܤ ൌ 7, ݊ሺܥ ∩ ሻܣ ൌ 1,  ݊ሺܥ ∩ ᇱሻܣ ൌ 5 Ges ݊ሺܣ ∩ ܤ ∩ ሻܥ ൌ 1 
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3. (K) 	ܣ ∩ ܤ ൌ ሼ4,9ሽ 
 
 
 

(L) 	ܣᇱ ∩ ܤ ൌ ሼ7,8ሽ 
 
 
(M) 	ܣ ∩ ᇱܤ ൌ ሼ2,6,10ሽ 
 
 
(N) 	ܣᇱ ∩ ᇱܤ ൌ ሼ1,3,5ሽ 

 
 

(O) ܣ ∩ ܤ ∩ ܥ ൌ ሼ4ሽ 
 

 
 
(P) ݊ሺܣ ∪ ሻʹܤ ൌ 7, ݊ሺܥ ∩ ሻܣ ൌ 1, ݊ሺܥ ∪ ᇱሻܣ ൌ 5, ݊ሺܣ ∩ ܤ ∩ ሻܥ ൌ 1 

 

cv‡VvËi g~j¨vqb 1.4 
1. K 2. L 3. M 4. N 
 

cv‡VvËi g~j¨vqb 1.5 
1. N 2. M 3. N 
 

cv‡VvËi g~j¨vqb 1.6 
1. 4, 13 2. 40, 15  3. 8    4. (K) 20, (L) 63, (M) 14 
 

cv‡VvËi g~j¨vqb 1.7 
1. N 2. L 3. L 4. M 5. L 
6. †Wvg  3,1,0S  Ges †iÁ  3,2,2,1 S , dvskb bq 
7. (K)         1,2,0,1,1,0,2,1 S , dvskb, †Wvg  2,1,0,1S  Ges †iÁ  1,0,1,2 S  

(L)       1,1,0,0,0,1S , dvskb, †Wvg  1,0,1S  Ges †iÁ  0,1S  
 

cv‡VvËi g~j¨vqb 1.8 
1. L 2. M 3. L 4. K 5. N  6. K 7. K 8. K   

10. 5 11. (K)  
5

1
3 F ,  

3

2

2

1







F   (L) †Wvg  2:  xRxF  , F  GK-GK dvskb  

(M) 2x ,   
x

x
xF

211 
  

 

cv‡VvËi g~j¨vqb 1.9 
1. K 2.L 3. M 4. L 5. M 
6. (K) dvskb  (L) dvskb  (M) dvskb bq  (N) dvskb  (O) dvskb  (P) dvskb   
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