
 

 

 

1 

 

 

 

ev Í̄e msL¨v I AmgZv 

(Real Numbers and Inequalities) 
 

f‚wgKv 

gvbeRvwZ m„wói ci †_‡K gvby‡li Pvicv‡ki hv wKQz `„k¨gvb Zvi wnmve ivLv Ges MYbvi Rb¨B g~jZ msL¨vi 

m„wó| msL¨vi aviYv AwZ cÖvPxb| msL¨vi DrcwË KLb n‡qwQj Zv mwVKfv‡e wbiƒcb Kiv hvqwb| wLªóc~e© 750-

690 Gi g‡a¨ fviZxq Ges wLªóc~e© 500 Gi g‡a¨ wMÖ‡mi MwYZwe`MY Ag~j` msL¨vi aviYv †`b| 1871 wLªóv‡ã 

Rvg©vb MwYZwe` RR© K¨v›Ui (George Cantor, 1845-1918) ev¯Íe msL¨v wbY©‡q K…wZZ¡ AR©b K‡ib| wZwb cÖgvY 

K‡ib †h, ev¯Íe msL¨v ¯v̂fvweK msL¨v n‡Z A‡bK †ewk| wZwb †`Lvb †h, g~j` I Ag~j` msL¨v wb‡q ev¯Íe msL¨v 

MwVZ|  

Bs‡iR MwYZwe` Rb Iqvwjm (John wallies)Ges †d«Ý MwYZwe` wcqv‡i eMvi (Pierre Bouguer)h_vµ‡g 1670 

Ges 1734 wLªóv‡ã me©cÖ_g AmgZvi wPý‡K ( Ges ) e¨envi K‡ib| GB BDwb‡U Avgiv ev¯Íe msL¨v I 

AmgZv m¤úwK©Z welqvewj wb‡q Av‡jvPbv Kie| 

 

 

BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb - 

 ev¯Íe msL¨v I ev¯ÍemsL¨vi wewfbœ Dc‡mU eY©bv Ki‡Z cvi‡eb, 

 ev¯Íe msL¨vi ¯x̂Kvh© wfwËK eY©bv Ki‡Z cvi‡eb, 

 ciggvb Kx Zv e¨vL¨v Ki‡Z cvi‡eb, 

 ciggv‡bi ag©vejx eY©bv, cÖgvY I cÖ‡qvM Ki‡Z cvi‡eb, 

 GK PjK m¤ŵjZ AmgZv Kx Zv e¨vL¨v Ki‡Z cvi‡eb, 

 GK PjK m¤ŵjZ AmgZv mgvavb Ki‡Z cvi‡eb, 

 ciggvb m¤ŵjZ AmgZv mgvavb Ki‡Z cvi‡eb, 

 AmgZv‡K msL¨v‡iLvq cÖKvk Ki‡Z cvi‡eb, 

 AmgZv‡K msL¨v‡iLvi mvnv‡h¨ mgvavb Ki‡Z cvi‡eb| 

 

 

BDwbU mgvwßi mgq 

BDwbU mgvwßi m‡ev©”P mgq 20 w`b 

 

 

GB BDwb‡Ui cvVmg~n 

 cvV 1.1: ev Í̄e msL¨v I ev¯Íe msL¨vi Dc‡mU 

 cvV 1.2: ev Í̄e msL¨vi R¨vwgwZK cÖwZiƒc, e¨ewa I msL¨v‡iLv 

 cvV 1.3: ev Í̄e msL¨vi exRMwYZxq ¯x̂Kvh© 

 cvV 1.4:ev Í̄e msL¨vi ¯x̂Kvh© wfwËK eY©bv 

 cvV 1.5: ciggvb 

 cvV 1.6: GK PjK m¤̂wjZ AmgZv 

 cvV 1.7: ciggvb m¤ŵjZ AmgZv 
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ev Í̄e msL¨v I ev Í̄e msL¨vi Dc‡mU 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 ev¯Íe msL¨v Kx Zv e¨vL¨v Ki‡Z cvi‡eb, 

 g~j` I Ag~j` msL¨v eY©bv Ki‡Z cvi‡eb, 

 g~j` I Ag~j` msL¨vi †mU e¨vL¨v Ki‡Z cvi‡eb, 

 †gŠwjK msL¨vi †mU eY©bv Ki‡Z cvi‡eb| 

 

gyL¨ kã  

ev¯Íe msL¨v, g~j` msL¨v, Ag~j` msL¨v, †gŠwjK msL¨v 

 

 

 g~jcvV- 

 

ev¯Íe msL¨v m¤ú‡K© ¯úó aviYvi Rb¨ cÖ_‡gB c~Y© msL¨v, ¯v̂fvweK msL¨v, †gŠwjK msL¨v, A-FYvZ¥K c~Y©msL¨v, 

FYvZ¥K msL¨v, FYvZ¥K c~Y©msL¨v Ges g~j` I Ag~j` msL¨v m¤ú‡K© aviYv _vKv Avek¨K| GRb¨ cÖ_‡gB G¸‡jv 

m¤ú‡K© wb‡¤œ Av‡jvPbv Kiv n‡jv| 

c~Y©msL¨v (Integer): mKj abvZ¥K c~Y©msL¨v, FYvZ¥K c~Y©msL¨v I k~b¨ wg‡j †h bZzb msL¨v †Mvôx cvIqv hvq 

Zv‡K cyY©msL¨vi †mU (set of Integers) ejv nq| c~Y© msL¨vi †mU‡K Øviv cÖKvk Kiv nq A_©vr ={..........., 3, 
2, 1, 0, 1, 2, 3, ...................} 

 

¯v̂fvweK msL¨v (Natural number): mKj abvZ¥K c~Y©msL¨v‡K ¯v̂fvweK msL¨v ejv nq| mKj ¯v̂fvweK msL¨vi 

†mU‡K Øviv cÖKvk Kiv nq| A_©vr  = {1, 2, 3, ......................}  
 

†gŠwjK msL¨v (Prime Number): 1 e¨wZZ †h mKj ¯v̂fvweK msL¨v †KejgvÎ H msL¨v I 1 Øviv wefvR¨ †m 

mKj msL¨v‡K †gŠwjK msL¨v ejv nq| mKj †gŠwjKmsL¨vi †mU‡K PØviv cÖKvk Kiv nq| A_©vr P={2, 3, 5, 7, 
11, ...} 
 

A-FYvZ¥K c~Y©msL¨v(Non-negative Integer):k~b¨ (0) mn mKj ¯v̂fvweK msL¨v‡K A-FYvZ¥K c~Y©msL¨v ejv nq| 

mKj A-FYvZ¥K c~Y©msL¨v †mU‡K  0Øviv cÖKvk Kiv nq| A_©vr  0 = {0, 1, 2, 3, .........} 
 

FYvZ¥K msL¨v (Negative number): k~b¨ (0)A‡c¶v †QvU msL¨v¸‡jv‡K FYvZ¥K msL¨v ejv nq|†hgb: 1, 1
2 , 


3
4 , 0.214, 0.652, ............BZ¨vw`| 

 

FYvZ¥K c~Y© msL¨v (NegativeInteger): k~b¨ (0)A‡c¶v †QvU c~Y© msL¨v‡K FYvZ¥K c~Y©msL¨v ejv nq| FYvZ¥K 

c~Y©msL¨vi †mU < 0 Øviv cÖKvk Kiv nq| A_©vr < 0 = {................, 3, 2, 1} 
 

g~j` msL¨v (Rational number): †h msL¨v‡K `yBwU c~Y©msL¨vi fvMdjiƒ‡c cÖKvk Kiv hvq Zv‡K g~j` msL¨v 

e‡j| A_©vr †h mKj msL¨v‡K 

p
q AvKv‡i cÖKvk Kiv hvq, †hLv‡b p,qGes q≠0|g~j` msL¨vi †mU Øviv cÖKvk 

Kiv nq| A_©vr ={p
q : p, qI (p, q) = 1 Ges q≠0}| cÖ‡Z¨K c~Y©msL¨vB g~j` msL¨v wKš‘ me g~j` msL¨v 

c~Y©msL¨v bq| AZGe . 

 

 

cvV 1.1 
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Ag~j` msL¨v (Irrational Number)  
†h mKj msL¨v‡K `yBwU c~Y©msL¨vi fvMdjiƒ‡c cÖKvk Kiv hvq bv, Zv‡K Ag~j` msL¨v e‡j| A_©vr †h mKj 

msL¨v‡K 

p
q AvKv‡i cÖKvk Kiv hvq bv, †hLv‡b p, qI mn‡gŠwjK Ges q≠0, Ag~j` msL¨vi †mU ev c

Øviv 

cÖKvk Kiv nq| A_©vr ={x : xGes x}|myZivs ev¯Íe msL¨vi †m‡U g~j` msL¨v ev‡` Aewkó msL¨v¸‡jv 

Ag~j` msL¨v| †hgb: 2 , 3 , 7 , 13 ,,e, ..........BZ¨vw` Ag~j` msL¨v|D‡jøL¨ †h, g~j` msL¨v‡K `kwgK 

fMœvs‡k cÖKvk Ki‡j Zv mmxg `kwgK ev †cŠY:cywbK n‡e| †hgb-

3
4 = 0.75, 

1
3 = 0.33 -------- =



3.0  

Ag~j` msL¨v‡K `kwgK fMœvs‡k cÖKvk Ki‡j Zv mmxg `kwgK ev †cŠb:cywYK †Kv‡bv AvKv‡iB cÖKvk Kiv hvq bv| 

†hgb- 2 = 1.4142135......... 
 

ev¯Íe msL¨v (Real number): FYvZ¥K msL¨v, k~b¨ Ges abvZ¥K msL¨v †Mvôx‡K GK‡Î ev¯Íe msL¨v e‡j| †hgb;5, 

1, 0, 8, 
3
7 , ...........BZ¨vw` ev Í̄e msL¨v| cÖ‡Z¨K g~j` ev Ag~j` msL¨vB GK GKwU ev¯Íe msL¨v, mKj g~j` 

Ges Ag~j` msL¨v wb‡q MwVZ †mU‡K ev¯Íe msL¨vi †mU (Set of real numbers) ejv nq| ev¯Íe msL¨vi †mU‡K 

Øviv cÖKvk Kiv nq A_©vr=; Ges †mU¸‡jv cÖ‡Z¨‡KB ev¯Íe msL¨v †m‡Ui Dc‡mU| ev¯Íe msL¨v Gi 

mv‡_ Dc‡mU mg~‡ni m¤úK© wb¤œiƒc: PGes =GB cvi¯úwiK m¤úK©̧ ‡jv wb‡Pi †fbwP‡Î 

†`Lv‡bv n‡jv: 

 

 

 

 

 

 

 

 

wkÿv_x©i 

KvR 

7, 2
3 , 2 , 0, 8,  4

1
5 ,  

..
32.0 msL¨v¸‡jv‡K AvKv‡i mvRvb| 

 

 

 mvims‡ÿc- 

 mKj abvZ¥K c~Y©msL¨v, FYvZ¥K c~Y©msL¨v I k~b¨ wg‡j †h bZzb msL¨v †Mvôx cvIqv hvq Zv‡K c~Y©msL¨vi 

†mU ejv nq| 

 mKj abvZ¥K c~Y©msL¨v‡K ¯v̂fvweK msL¨v ejv nq| 

 1 e¨ZxZ †h mKj ¯v̂fvweK msL¨v †KejgvÎ H msL¨v I 1 Øviv wefvR¨ †m mKj msL¨v‡K †gŠwjK msL¨v 

ejv nq| 

 †h msL¨v‡K `yBwU c~Y© msL¨vi fvMdjiƒ‡c cÖKvk Kiv hvq Zv‡K g~j` msL¨v e‡j| †h msL¨v‡K `yBwU c~Y© 

msL¨vi fvMdjiƒ‡c cÖKvk Kiv hvq bv Zv‡K Ag~j` msL¨v e‡j| 

 mKj g~j` Ges Ag~j` msL¨v wb‡q MwVZ †mU‡K ev¯Íe msL¨vi †mU ejv nq| 

 

 

 

 

 cv‡VvËi g~j¨vqb 1.1- 

 

 =  P 






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mwVK DË‡ii cv‡k wUK () wPý w`b (1-4): 

1. ev¯Íe msL¨v m¤^‡Ü me©cÖ_g aviYv cÖ̀ vb K‡ib †K? 

 (K) Rb Iqvwjm (L) RR© K¨v›Ui (M) Rb †fb (N) ivgvbyRb 

2. wb‡Pi †KvbwU mZ¨? 

 (K)5 (L)

2
3  (M) (N)  2 

3. wb‡Pi †KvbwU mZ¨? 

 (K) P (L) (M) (N)  
4. wb‡Pi †KvbwU mwVK? 

 (K) mKj g~j` msL¨v c~Y© msL¨v (L) mKj ¯v̂fvweK msL¨v c~Y©msL¨v  

 (M) mKj c~Y© msL¨v ¯v̂fvweK msL¨v (N) mKj ev¯Íe msL¨v g~j` msL¨v  

5. ev¯Íe msL¨v Gi †gŠwjK Dc‡mU¸‡jv D`vniY mn e¨vL¨v Kiæb| 

 

 

 

 

ev Í̄e msL¨vi R¨vwgwZK cÖwZiƒc, e¨ewa I msL¨v‡iLv 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 ev¯Íe msL¨vi R¨vwgwZK cÖwZiƒc e¨vL¨v Ki‡Z cvi‡eb, 

 ev¯Íe msL¨vi e¨ewa Kx Zv eY©bv Ki‡Z cvi‡eb, 

 msL¨v‡iLv Kx Zv e¨vL¨v Ki‡Z cvi‡eb| 

 

gyL¨ kã  

ev¯Íe msL¨v, e¨ewa, msL¨v‡iLv 

 

 

 g~jcvV- 

 

ev¯Íe msL¨vi R¨vwgwZK cÖwZiƒc (Geometrical interpretation of real number)  
ev¯Íe msL¨v ej‡Z g~j` I Ag~j` `yB ai‡bi msL¨v‡K †evSvq| GLv‡b g~j` I Ag~j` G `yB cÖKvi msL¨vi 

R¨vwgwZK cÖKvk †`Lv‡bv n‡jv| ev¯Íe msL¨vi GKwU D‡jøL‡hvM¨ ag© n‡”Q, ev¯Íe msL¨vmg~n GKwU mij‡iLvi 

wewfbœ we›`y w`‡q wPwýZ Kiv hvq| 

 

 

 

 

aiæb, Amxg mij‡iLv XOXGi Dci GKwU w¯’i g~jwe›`y O| g~j we› ỳi Wvbw`‡K †h‡Kv‡bv `~iZ¡‡K GKK a‡i 

mgvb mgvb H `~iZ¡ wb‡q 1, 2, 3, ............m~wPZ Kiv nq| Avevi g~j we›`yi evgw`‡K mgvb mgvb H `~iZ¡ wb‡q 1, 

2, 3, ............ m~wPZ Kiv nq| GLb g‡b Kiæb

p
q GKwU w¯’i g~j` msL¨v| G mij‡iLvi cÖwZ GKK ˆ`N©̈ ‡K q 

msL¨K mgvb As‡k fvM Ki‡j 

p
qg~j` msL¨vwU‡K H mij‡iLvi Dci GKwU we›`y PØviv m~wPZ Kiv †h‡Z cv‡i hw` 

cvV 1.2 

X X 
M3 O M2 Q M1 M1 Q M2 M3 

P 
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OP=p1
q nq Zvn‡j Gfv‡e GKwU mij‡iLvi Dci mKj g~j` GKwU R¨vwgwZK cÖwZiƒc Kíbv Kiv m¤¢e| wKš‘ 

ˆ`N©̈  gv‡ci Ggb wKQz msL¨v Av‡Q hviv g~j` msL¨v bq| g~j` msL¨v 1, 2, 3, ......... Ges 1, 2, 3, ........ 
R¨vwgwZK cÖwZiƒc h_vµ‡g M1, M2, M3, ------ Ges M1, M2, M3,------ we›`y¸‡jv wPwýZ Kiæb|PM1=1 GKK 

a‡iXOX†iLv M1we›`y‡Z PM1j¤ ̂A¼b Kiv n‡j OPM1GKwU mgwØevû mg‡KvYx wÎfzR Aw¼Z nq| hvi AwZfzR 

OP= 12+12= 2 ; GLb Owe›`y‡K †K›`ª K‡i OP = 2 Gi mgvb e¨vmva© wb‡q M1Gi Wvb cv‡k¦© Ges M1Gi evg 

cv‡k¦© `yBwU e„ËPvc AsKb Kiæb hv h_vµ‡g QIQwe›`y‡Z m~wPZ nq| G we›`y `yBwU h_vµ‡g 2 Ges  2 Gi 

cÖwZiƒc we›`y| 

Zvn‡j ejv hvq, QIQwe›`y `yBwU 2 Ges  2 Gi R¨vwgwZK cÖKvk| wKš‘ Avgiv Rvwb, 2 †Kv‡bv g~j` msL¨v 

bq| myZivs QIQwe›`y `yBwU †Kv‡bv g~j` msL¨vi cÖwZiƒc we› ỳ bq| Giv `yBwU Ag~j` msL¨vi R¨vwgwZK cÖKvk 

e‡j we›`y ỳBwU‡K Ag~j` we›`y ejv nq| GKBfv‡e   12
2
 ev 3 ev Ab¨vb¨ Ag~j` msL¨vi R¨vwgwZK cÖKvk 

†`Lv‡bv hvq| 

myZivs XOX†iLvwUi Dci AmsL¨K g~j` I Ag~j` msL¨vi cÖwZiƒc we›`y A¼b Kiv m¤¢e Ges G mKj we›`y ev¯Íe 

msL¨vi R¨vwgwZK cÖKvk| 

 

msL¨v‡iLv (Numberline): mKj ev¯Íe msL¨vB Amxg ˆ`N©̈  wewkó GKwU wbw`©ó mij‡iLvi Dci Aew¯’Z| G wbw`©ó 

†iLvwU‡K msL¨v‡iLv ev ev¯Íe †iLv(Realline) ejv nq| 

 

 

 

ev¯Íe msL¨vi e¨ewa (Interval): ev¯Íe msL¨vi †m‡Ui we‡kl ai‡bi Dc‡mU‡K e¨ewa ejv nq| e¨ewa cÖavbZ `yB 

cÖKv‡ii| h_v: (i) mmxg e¨ewa (ii) Amxg e¨ewa 

mmxg e¨ewa: a<bev¯Íe msL¨v n‡j a I b Gi ga¨eZx© mKj msL¨vi †mU‡K mmxg e¨ewa ejv nq| cÖvšÍwe›`y a, 
bwewkó PviwU mmxg e¨ewa n‡Z cv‡i; h_v-  

(i) (a,b) = {x: a<x<b}, Dš§y³ e¨ewa  

msL¨v‡iLvq:  

 
(ii) [a, b] = {x : axb}, e× e¨ewa  

msL¨v‡iLvq: 

 
(iii) [a, b) = {x : ax<b}, e×-Dš§y³ e¨ewa  

msL¨v‡iLvq: 

 
(iv) (a, b] = {x : a<xb}, Dš§y³-e× e¨ewa  

msL¨v‡iLvq: 

 

 

Amxg e¨ewa 

a†h †Kv‡bv ev Í̄e msL¨v n‡j a Gi †P‡q eo, wKsev a Gi †P‡q †QvU, mKj ev¯Íe msL¨vi †mU‡K Amxg e¨ewa ejv 

nq| a msL¨vwU e¨ewai AšÍf©~³ n‡Z cv‡i, Avevi bvI n‡Z cv‡i| myZivs cÖvšÍwe›`y a wewkó PviwU Amxg e¨ewa 

n‡Z cv‡i| h_v:  

(i) (a, ) = {x : x>a}, Wv‡b Amxg Dš§y³ e¨ewa  

msL¨v‡iLvq: 

 

X X 
2 1 0 1 2 

O 

a b 

a b 

a b 

a b 

a 
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(ii) [a,) = {x : xa}, Wv‡b Amxg e× e¨ewa  

msL¨v‡iLvq: 

 
(iii) (, a) = {x : x<a}, ev‡g Amxg Dš§y³ e¨ewa  

msL¨v‡iLvq: 

 
(iv)(, a] = {x : xa}, ev‡g Amxg e× e¨ewa  

msL¨v‡iLvq: 

 

 

wkÿv_x©i 

KvR 

(i) x (3, 5) n‡j xGi gv‡bi †mU wbY©q Kiæb|  

(ii) x (2, 8) n‡j xGi gv‡bi †mU wbY©q Kiæb| 

 

 

 mvims‡ÿc- 

 mKj ev¯Íe msL¨vB Amxg ˆ`N©̈  wewkó GKwU wbw`©ó mj‡iLvi Dci Aew¯’Z| G wbw`©ó †iLvwU‡K msL¨v‡iLv 

ejv nq| 

 ev¯Íe msL¨vi †m‡Ui we‡kl ai‡bi Dc‡mU‡K e¨ewa ejv nq| e¨ewa `yB cÖKvi| h_v (i) mmxg e¨ewa (ii) 
Amxg e¨ewa| 

 a<bev¯Íe msL¨v n‡j aGesbGi ga¨eZ©x mKj msL¨vi †mU‡K mmxg e¨ewa ejv nq| 

 a†h †Kv‡bv ev¯Íe msL¨v n‡j aGi †P‡q eo, wKsev aGi †P‡q †QvU, mKj ev¯Íe msL¨vi †mU‡K Amxg 

e¨ewa ejv nq| 

 

 

 

 

 cv‡VvËi g~j¨vqb 1.2- 

 

mwVK DË‡ii cv‡k wUK () wPý w`b (1-4): 

1. msL¨v‡iLvq wPwýZ Kiv hvq- 

 (i) FYvZ¥K msL¨v 

 (ii) g~j` msL¨v 

 (iii) Aev¯Íe msL¨v 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) iI iii (M) iiI iii (N) i, ii I iii 
2. (a, b) e¨ewa ej‡Z †evSvq- 

 (K){x: axb} (L){x: axb} (M) {x: axb} (N) {x: axb} 
3. [a, b) e¨ewa ej‡Z †evSvq- 

 (K) {x: a<xb} (L) {x: axb} (M){x: ax<b} (N){x: axb} 
4. e¨ewa m¤úwK©Z D`vniY n‡jv- 

 (i) xGes x[1, 3]n‡j xGi gv‡bi †mU {1, 2, 3} 
 (ii) xGes x[1, 3] n‡j xGi gv‡bi †mU {2, 3} 

 (iii) xGes x[1, 3] n‡j xGi gv‡bi †mU {1, 2} 

 wb‡Pi †KvbwU mwVK? 

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

a 

a 

a 
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5. ev¯Íe msL¨vi R¨vwgwZK cÖwZiƒc e¨vL¨v Kiæb|  

6. e¨ewa ej‡Z Kx †evSvq? mmxg I Amxg e¨ewa e¨vL¨v Kiæb| 

7. msL¨v‡iLvq 5, 9, 
3
5, 

2
3, 5 ,  1 msL¨v¸‡jv Øviv wb‡`©wkZ we›`yi Ae¯’vb wbY©q Kiæb| 

8. msL¨v‡iLvq †`Lvb,  

 (i)[3, 5]  [2, 6] (ii) (2, 5) [0, 6]   (iii) (, 1]  [4, ) 
 

 

 

 

 

 

 

ev Í̄e msL¨vi exRMwYZxq ¯̂xKvh© 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 ev¯Íe msL¨vi exRMwYZxq ¯x̂Kvh© Kx eY©bv Ki‡Z cvi‡eb, 

 Ave×Zv ag© e¨vL¨v Ki‡Z cvi‡eb, 

 A‡f`K Dcv`v‡bi Aw¯ÍZ¡ I wecixZ Dcv`v‡bi Aw¯ÍZ¡ Kx Zv eY©bv Ki‡Z cvi‡eb, 

 ms‡hvM wewa, e›Ub wewa I wewbgq wewa e¨vL¨v Ki‡Z cvi‡eb| 

 

gyL¨ kã  

¯x̂Kvh©, Ave×Zv ag©, A‡f`K Dcv`v‡bi Aw¯ÍZ¡, wecixZ Dcv`v‡bi Aw¯ÍZ¡, ms‡hvM wewa, e›Ub 

wewa, wewbgq wewa 

 

 

 g~jcvV- 

 

ev¯Íe msL¨vi ¯x̂Kvh©‡K g~jZ ỳBfv‡M fvM Kiv hvq| h_v (i) exRMwYZxq ¯x̂Kvh© ((ii) ev¯Íe msL¨vi µg ¯x̂Kvh©|  

(i) ev¯Íe msL¨vi exRMwYZxq ¯x̂Kvh©: ev¯Íe msL¨v Gi exRMwYZxq ag© ev ¯x̂Kvh© g~jZ †hvM (+) Ges ¸Yb (.) Gi 

Dci wbf©ikxj| wb‡¤œ †hvM (Addition) I ¸Yb (Multiplication) ¯x̂Kvh© eY©bv Kiv n‡jv:  

 

†hvM ¯x̂Kvh© (Addition axioms): 
(a) Ave×Zv ag©: mKj a, bGi Rb¨a + b 
(b) ms‡hvM wewa: mKj a, b, cGi Rb¨ (a + b) + c = a + (b + c) 
(c) A‡f`K Dcv`v‡bi Aw¯ÍZ¡: G GKwU Ges †Kej gvÎ GKwU msL¨v k~b¨ (0)Av‡Q, †hLv‡b mKj aGi Rb¨ 

a+ 0 = 0+anq| ‘0’‡K †hv‡Mi †ÿ‡Î  Gi A‡f`K ejv nq| 

(d) wecixZ Dcv`v‡bi Aw¯ÍZ¡: mKj aGi Rb¨ GKwU gvÎ acvIqv hv‡e hvi Rb¨ a+(a) = (a)+a = 
0n‡e| GLv‡b a†KaGi †hv‡Mi wecixZ (additive inverse) ejv nq|  

(e) wewbgq wewa (Commutative law): mKj a, bGi Rb¨ a+b = b+a 
(f) Abb¨Zv (Uniqueness): hw` a, b, c, dGes a = b, c =dnq Z‡e a+c=b+d 
 

¸Yb ¯x̂Kvh© (Multiple axioms):  
(a) Ave×Zv ag©: mKj a, bGi Rb¨ a.b 

cvV 1.3 
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(b) ms‡hvMwewa: mKj a, b, cGi Rb¨ a(bc) =(ab)c 
(c) A‡f`K Dcv`v‡bi Aw¯ÍZ¡:  Gi GKwU Ges †KejgvÎ GKwU msL¨v GK (1) Av‡Q, †hLv‡b mKj aGi Rb¨ 

a.1 = 1.a =anq| ‘1’†K ¸Y‡bi †ÿ‡Î Gi A‡f`K ejv nq|  

(d) wecixZ Dcv`v‡bi Aw¯ÍZ¡: mKj aGes a 0 Gi Rb¨ GKwU gvÎ a1cvIqv hv‡e hvi Rb¨ a.a1
=a1.a 

=1 nq GLv‡b a1
 †K aGi ¸Y‡bi wecixZK (multiplicative inverse) ejv nq|  

(e) wewbgqwewa: mKj a, bGi Rb¨ ab = ba 
(f) Abb¨Zv (Uniqueness): hw` a, b, c, dGes a=b, c=dnq Z‡e ac = bd 
(g) eÈbwewa: mKj a,b, cGi Rb¨ (i) a(b+c) = ab+ac,    (ii) (b+c)a=ba+ca 
 

ev¯Íe msL¨vi ¸Yvewji ¯x̂Kvh© wfwËK K‡qKwU cÖgvY 

(a) ev¯Íe msL¨vi †mU G †hv‡Mi A‡f`K Abb¨   

cÖgvY: g‡b Kiæb, ev¯Íe msL¨vi †mU G 0G 0 ỳBwU †hv‡Mi A‡f`K Av‡Q †hgb mKj a Gi Rb¨ a+ 0 = 
aGes a+ 0=a| 0 A‡f`K n‡j0+ 0 = 0 --------- (i) 
Avevi 0A‡f`K n‡j 0+ 0 = 0 ----------- (ii) 
GLb (i) I (ii)n‡Z cvIqv hvq0= 0 
AZGe ev¯Íe msL¨vi †mU  G †hv‡Mi A‡f`K Abb¨| 

(b)  ev¯Íe msL¨vi †mU G ¸‡Yi A‡f`K Abb¨  

cÖgvY: g‡b Kiæb, ev¯Íe msL¨vi †mU GeGes e`yBwU ¸‡Yi A‡f`K Av‡Q, †hb mKj aGi Rb¨ ae =aGes ae 
=a| 
e A‡f`K n‡jee=e----------- (i) 
Avevi, eA‡f`K n‡j ee=e----------- (ii) 
myZivs (i)I (ii) n‡Z cvIqv hvq, e=e 
AZGe ev¯Íe msL¨vi †mU G ¸Y‡bi A‡f`K Abb¨| 

(c) ev¯Íe msL¨vi †mU G †hv‡Mi wecixZK Dcv`vb Abb¨| 

cÖgvY: g‡b Kiæb, cÖ‡Z¨K ev¯Íe msL¨v aGi Rb¨ G `yBwU ev¯Íe msL¨v bI cwe`¨gvb †hb a+b=b+a=0 
Gesa+c=c+a = 0 [†hv‡Mi wecixZK Dcv`vb] 
Zvn‡j, c=c+0 [†hv‡Mi A‡f`‡Ki Aw¯ÍZ¡ wewa] 

=c+(a+b) 
=(c+a)+b 
= 0+b [c+a=0] 
= b 

c=b 
myZivs ev¯Íe msL¨vi †mU G †hv‡Mi wecixZK Dcv`vb Abb¨| 

(d) ev¯Íe msL¨vi †mU G ¸Y‡bi wecixZK Dcv`vb Abb¨ 

cÖgvY: g‡b Kiæb, cÖ‡Z¨K Ak~b¨ ev¯Íe msL¨v aGi Rb¨ G `yBwU ev¯Íe msL¨v bI cwe`¨gvb †hb ab=ba=1 
Iac=ca=1 

G‡ÿ‡Î, c=c.1 [¸‡Yi A‡f`‡Ki Aw¯ÍZ¡ wewa] 

=c(ab)[ab=1]=(ca)b=1.b [ca=1]=b 
c=b 
myZivs ev¯Íe msL¨vi †mU -G ¸Y‡bi wecixZK Dcv`vb Ab¨b¨ 

(e) †hv‡Mi eR©b wewa:a+c=b+c  a=b 
cÖgvY: †`Iqv Av‡Q,a+c=b+c 

 (a+c)+(c)=(b+c)+(c) [c†hvM K‡i cvB] 
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a+[c+(c)]=b+[c+(c)][ms‡hvM wewa] 

a+ 0 =b+ 0   [c+(c)=0] 
a=b[0†hvMvZ¥K A‡f`K] 

(f) ¸‡Yi eR©b wewa: ac =bc Ges c≠0  a =b 
cÖgvY: †`Iqv Av‡Q,ac =bc;c≠0 c1 
Dfqcÿ‡K c1

Øviv ¸Y K‡i cvB- 

(ac)c1=(bc)c1a(cc1) = b(cc1) [ms‡hvM wewa] 

a.1 = b.1 [cc1=1] 
a=b 
(g) cÖgvY Kiæb, a  †h †Kv‡bv ev Í̄e msL¨v n‡j (a) = a  
cÖgvY: (a)+((a)) = 0 
Avevi, (a)+a = 0 
myZivs (a)+((a))=(a)+a 

AZGe, †hv‡Mi eR©bwewa Abyhvqx (a)=a 
(h) a.0=0 †hLv‡b a 
cªgvY:0=0+0 

AZGe, a.0=a(0+0) = a.0 +a.0 [e›Ubwewa Abyhvqx] 

Avevi, a.0=a.0+0 

myZivs a.0+a.0=a.0+0 
a.0 = 0 [†hv‡Mi eR©bwewa Abyhvqx] 

(i) ab=0a=0 A_ev, b=0, †hLv‡b a, bA_©vr `yBwU ev¯Íe msL¨vi ¸Ydj k~b¨ n‡j AšÍZ GKwU msL¨v k~b¨ 

n‡e| 

cÖgvY: aiæbab=0 Ges a≠0 Zvn‡j a1a1(ab)=a1.0 
evgcÿ= a1(ab)= (a1a)(b)= 1.b = b 
Wvbcÿ =0 [a.0=0;a] 
myZivs b=0 
Abyiƒcfv‡e, ab=0 Ges b≠0 n‡j cÖgvY Kiv hvq †h, a=0 
(j) (i) a(b)=(a)b=(ab)      (ii) (a)(b) = ab 
cÖgvY: (i)ab+a(b) = a[b+(b)] = a.0 = 0 [eÈb wewa Abyhvqx] 

Ab¨w`‡K, ab + (ab) = 0 
ab+a(b)=ab+((ab)) 
a(b) = (ab) [†hv‡Mi eR©bwewa]  

Abyiƒcfv‡e, cÖgvY Kiv hvq †h, (a)b =(ab)  
myZivs a(b) = (a)b=(ab) 
(ii) (a)(b) =ab 
cÖgvY: (a)(b) = (a)b[a(b)=(a)b=(ab)] 
=(ab)=ab [(a)=a] 
myZivs (a)(b)=ab 
 

 

wkÿv_x©i 

KvR 

(i) a, b, cn‡j cÖgvY Kiæb †h, a (b + c) = abc 
(ii)aGes a ≠ 0 n‡j cÖgvY Kiæb †h, a2> 0 
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 mvims‡ÿc- 

 Ave×Zv ag©: mKj a, b,  Gi Rb¨a + b, a.b 
 ms‡hvM wewa: mKj a, b, cGi Rb¨ (a + b) + c = a + (b + c)Ges a(bc) = (ab)c 
 A‡f`K Dcv`v‡bi Aw¯ÍZ¡: -G GKwU Ges †KejgvÎ GKwU msL¨v k~b¨ (0)Av‡Q, †hLv‡b mKj aGi 

Rb¨ a + 0 = 0 + anq| Avevi, G GKwU Ges †KejgvÎ GKwU msL¨v GK (1)Av‡Q, †hLv‡b mKj 

aGi Rb¨ a.1 = 1.a = a nq| 

 wecixZ Dcv`v‡bi Aw¯ÍZ¡: mKj aGi Rb¨ GKwU gvÎ acvIqv hv‡e hvi Rb¨ a + (a) = (a) + 
a= 0n‡e| Avevi mKj aGes a≠0Gi Rb¨ GKwU gvÎ a1cvIqv hv‡e hvi Rb¨ a.a1 = a1.a = 
1nq| 

 wewbgq wewa: mKj a, bGi Rb¨ a + b = b + a, ab = ba. 
 Abb¨Zv: hw` a, b, c, dGes a = b, c = dnq Z‡e a + c = b + dGes ac = bd. 
 e›Ubwewa: mKj  a, b, cGi Rb¨ (i) a(b + c) = ab + ac(ii) (b + c)a = ba + ca. 

 

 

 cv‡VvËi g~j¨vqb 1.3- 

 

mwVK DË‡ii cv‡k wUK () wPý w`b (1-5): 

1. ms‡hvRb †hvM¨Zv cÖKvk K‡i- 

 (i) (a+b)+c = a+(b+c) 
 (ii) ab = ba 
 (iii)a(bc)=(ab)c 
 wb‡Pi †KvbwU mwVK? 

 (K) iI ii (L) i I ii (M) ii I iii (N) i, iiI iii 
2. msL¨vi ¯x̂Kvh© Abyhvqx- 

 (i) I †hvRb I ¸Yb ¯̂xKvh© †g‡b P‡j 

 (ii) I  Gi ¸YvZ¥K wecixZ we`¨gvb 
 (iii)I  Gi ¸YvZ¥K wecixZ we`¨gvb †bB 
 wb‡Pi †KvbwU mwVK? 

 (K) i I iii (L) i I ii (M) ii I iii (N) i, ii I iii 
3. wewbgq †hvM¨Zv cÖKvk K‡i- 

 (i) a+b=b+a 
 (ii) a+c=b+d 
 (iii) ab=ba 
 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) iiI iii (M) i I iii (N) i, iiI iii 
4. c< 0 Gesa>bn‡j- 

 (i) 
a
c<

b
c 

 (ii)
a
c>

b
c 

 (iii)ac>bc 
 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) i I iii (M) iiI iii (N) i, ii I iii 
5. Abb¨Zv †hvM¨Zv cÖKvk K‡i- a=b, c=dnq Z‡e, 



I‡cb ¯‹zj  evsjv‡`k Dš§y³ wekŵe`¨vjq 
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 (i) a+b=b+a 
 (ii)a+c=b+d 

 (iii)ac=bd 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii (L) iiI iii (M) i I iii (N) i, ii I iii 
6. an‡j †`Lvb †h, (i) (1)a= aGes (ii) (a+b) = ab 
7. a, b, cev Í̄e msL¨v, ac=bcwKš‘ ck~b¨ bq, Z‡e cÖgvY Kiæb †h, a=b 
8. a, b, cev Í̄e msL¨v n‡j cÖgvY Kiæb †h, (i) a<bn‡j a+c<b+c(ii) a>bn‡j, a+c>b+c 
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ev Í̄e msL¨vi ¯̂xKvh© wfwËK eY©bv 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 AmgZv Kx Zv eY©bv Ki‡Z cvi‡eb, 

 AmgZv m¤úwK©Z ¯x̂Kvh© mg~n e¨vL¨v Ki‡Z cvi‡eb, 

 AmgZv m¤úwK©Z †gŠwjK ¯x̂Kv‡h©i cÖgvY Ki‡Z cvi‡eb, 

 ev¯Íe msL¨vi †ÿ‡Î m¤ú~Y©Zv ¯x̂Kvh© Kx Zv eY©bv Ki‡Z cvi‡eb, 

 ev¯Íe msL¨vi m¤ú~Y©Zv ¯x̂Kvh© e¨vL¨v Ki‡Z cvi‡eb, 

 ev¯Íe msL¨vi m¤ú~Y©Zv ¯x̂Kvh© m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  

AmgZv, AmgZvi ¯x̂Kvh©, m¤ú~Y©Zv ¯x̂Kvh© 

 

 

 g~jcvV- 

 

AmgZv (Inequalities):AmgZv GK ai‡bi MvwYwZK ev‡K¨i cÖKvk hv msL¨v, cwigvc ev MvwYwZK ev‡K¨i µ‡gi 

m¤úK© (orderrelation) wb‡`©k K‡i| MvwYwZKfv‡e AmgZv‡K ‘<’ ‘>’ ‘’ ‘’BZ¨vw` m¤úK© cÖZxKØviv cÖKvk Kiv 

nq| AmgZvi mgvavb wbw`©ó †Kvb msL¨v ev gv‡bi Rb¨ w¯’i bv †_‡K mgvav‡bi e¨vwß wb‡`©k K‡i| A_©vr wbw`©ó 

†m‡U ev AÂ‡j we`¨gvb mKj gv‡bi Rb¨ AmgZv wm× nq| 

 

ev¯Íe msL¨vi AmgZv (Inequalities of Real number):hw` aI bev¯Íe msL¨v nq Zvn‡j aIbGi g‡a¨ wZbwU 

m¤úK© we`¨gvb| h_v : (i) a>b, (ii) a=bGes (iii) a<b; GLv‡ba>bGes a<bm¤úK©Øq‡K AmgZv ejv nq| a>b†K 

co‡Z nq ais greater thenbGLv‡b ababvZ¥K| Avevi a<bco‡Z nq ais less thenbGLv‡b ba  FYvZ¥K| 

jÿYxq:IcÖZxKØq `ye©j (Weak) AmgZvi cÖZxK|  

 

AmgZv m¤úwK©Z ¯x̂Kvh© (Axioms of Inequalities):  
(K) †hv‡Mi ag© (Properties of addition): a, b, cGi Rb¨ (i)hw` a<bnq Z‡e a+c<b+c,   (ii) hw` a>bnq 

Z‡ea+c>b+c 
(L) we‡qv‡Mi ag© (Properties of subtraction): a, b, cGi Rb¨ (i) hw` a<bnq Z‡e ac<bc,  (ii) hw` a>bnq 

Z‡e a – c>b – c 
(M) ¸‡Yi ag© (Properties of multiplication): a, b, cGi Rb¨ (i)hw` a<bGes c> 0nq, Z‡e ac<bc,  (ii) hw` 

a<bGes c< 0nq Z‡e ac>bc 

(N) fv‡Mi ag© (Properties of Division): a, b, cGi Gi Rb¨ (i)hw` a<bGes c>0nq, Z‡e 

a
c<

b
c(ii) hw` 

a<bGes c< 0nq, Z‡e

a
c>

b
c 

 

AmgZv m¤úwK©Z K‡qKwU †gŠwjK ¯x̂Kv‡h©i cÖgvY:  

1.hw` a, b, cnq, a<bGes b<ca<c 
cÖgvY:a, b ci¯úi Amgvb n‡j, 

a<bev b>ab – a> 0 ----- (i)  
Avevi, b, cGesb<cev, c>bc – b> 0 --------------- (ii)  

cvV 1.4 
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(i) I (ii) †hvM K‡i cvB- 

(b – a)+(c – b)> 0 + 0 
c – a>0 
c – a+a> 0 +a[Dfqc‡ÿa†hvM K‡i cvB] 

c>aa<c 
 

2. hw` a, b, c nq Z‡e, a <b a + c <b + c 
cÖgvY:a, bGes ci¯úi Amgvb n‡j, a<bev, b>ab– a> 0 

b– a+c> 0 +c[Dfqc‡ÿ c†hvM K‡i cvB] 

b+c>a+c[Dfqc‡ÿ a†hvM K‡i cvB] 
a+c<b+c 
Abyiƒcfv‡e, a, b, cn‡j, cÖgvY Kiv hvq †h, a– c<b– c, hLb a<b 
3. hw` a, b, cnq Z‡e, a<bac<bchLb c>0  
cÖgvY:a, bGes ci¯úi Amgvb n‡j,  

a<bev, b>ab– a> 0 

(b– a).c>c.0 hLbc>0 
bc– ac>0 
bc– ac+ac>0+ac [Dfqc‡ÿ ac†hvM K‡i cvB] 

bc>ac 
ac<bc 
Abyiƒcfv‡e, a, b, cGi Rb¨ cÖgvY Kiv hvq, ac>bc, hLb c< 0 
 

4. hw` a, b, cnq a+c<b+d†hLv‡b a<bGes c<d 
cÖgvY: g‡b Kiæb,a, b, cGes a<bGesc<dZvn‡j, a–b<b– b  a– b<0--------------(i) 
Ges c– d<d– dc – d <0------------ (ii)  
(i) I (ii) †hvM K‡i cvIqv hvq, 

(a– b)+(c– d)<0+0 
(a+c) – (b+d)<0 
(a+c) – (b+d)+(b+d)<0+(b+d) [Dfq c‡ÿ (b+d) †hvM K‡i] 
a+c<b +d 
 

5. hw` a, b, cnq a<bGes a>0, b>0 nq Z‡e

1
a>

1
b 

cÖgvY: †h‡nZza, b, Ges a>0,b>0 Zvn‡ja<b 


a
ab<

b
ab[Dfqcÿ‡K 

1
abØviv ¸Y K‡i] 


1
b<

1
a 


1
a>

1
b 

 

 

wkÿv_x©i 

KvR 

(i) a, b, cn‡j cÖgvY Ki †h, a– c<b– chLb a<b 
(ii) a, b, cGi Rb¨ cÖgvY Ki †h, ac>bc, hLbc< 0 

 
ev¯Íe msL¨vi m¤ú~Y©Zv ¯x̂Kvh© (Completeness Axiom for Real Numbers) 
cÖ‡Z¨KwU duvKv †mU bq Ggb DaŸ© mxwgZ ev¯Íe msL¨vi Dc‡m‡Ui GKwU Abb¨ mywcÖgvgxwe`¨gvb Ges cÖ‡Z¨KwU 
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duvKv †mU bq Giƒc wb¤œmxwgZ ev¯Íe msL¨vi Dc‡m‡Ui GKwU Abb¨ Bbwdgvg xwe`¨gvb| GB ˆewkó¨‡K ev¯Íe 

msL¨vi m¤ú~Y©Zv ag© ejv nq| g~j` msL¨vi †m‡U m¤ú~Y©Zv ag© Lv‡U bv| ev¯Íe msL¨vi m¤ú~Y©Zv eY©bvi Rb¨ ev¯Íe 

msL¨vi DaŸ© mxwgZ †mU I wb¤œmxwgZ †mU Ges G mKj †m‡Ui mywcÖgvg I Bbwdgvg m¤ú‡K© wb‡¤œ Av‡jvPbv Kiv 

n‡jv:  

DaŸ©mxwgZ †mU (Bounded above set):ev¯Íe msL¨vi †Kv‡bv †mU S †K DaŸ©mxwgZejv nq hw` Ggb GKwU wbw`©ó 

ev¯Íe msL¨v mwe`¨gvb _v‡K †hb xmmKj xS| A_©vr hw`SGi †Kv‡bv Dcv`vb mGi †P‡q eo bv nq| Giƒc 

cÖ‡Z¨K msL¨v m†K S Gi DaŸ©mxgv (upper bound) ejv nq| m hw` SGi DaŸ©mxgv nq, Z‡e m Gi †P‡q eo 

cÖwZwU msL¨vI S Gi DaŸ©mxgv n‡e|  

†hgb, S = {–1, 1, –2, 
1
2, –3, 

1
3, .................} †mUwU DaŸ©mxwgZ, †Kej Gi cÖwZwU Dcv`vb 1 wKš‘ †mUwU 

wb¤œmxwgZ bq| GLv‡b 1 †mUwUi GKwU DaŸ©mxgv|  

wb¤œmxwgZ †mU (Bounded below set):ev¯Íe msL¨vi †Kv‡bv †mU S†K wb¤œmxwgZ (bounded below) †mU ejv nq 

hw` Ggb GKwU wbw`©ó ev¯Íe msL¨v nwe`¨gvb _v‡K †hb xnmKj xSGi Rb¨ Lv‡U| A_©vr hw`S Gi †Kv‡bv 

Dcv`vbB n Gi †P‡q †QvU bv nq| Giƒc cÖ‡Z¨K msL¨v n†KS Gi wb¤œmxgv (lower bound) ejv nq| nhw` S Gi 

wb¤œmxgv nq, Z‡e n Gi †P‡q †QvU cÖwZwU msL¨vI S Gi wb¤œmxgv n‡e| 

†hgb, S = {2, 1,3,
3
2, 4, 3,

4
3, ...............}†mUwU wb¤œmxwgZ, †Kbbv Gi cÖwZwU Dcv`vb1; wKš‘ †mUwU DaŸ©mxwgZ 

bq| GLv‡b 1 GKwU wb¤œmxgv| 
mxwgZ †mU (Bounded set):ev¯Íe msL¨vi †Kv‡bv †mU S†K mxwgZ †mU (bounded set) ejv nq hw` S DaŸ©mxwgZ 

Ges wb¤œmxwgZ nq|  

g‡b Kiæb, ev¯Íe msL¨vi †mU Ges Gi GKwU Dc‡mU S| GLb hw` m Ges n `yBwU ev¯Íe msL¨v we`¨gvb †hb n 
xm, (xGi mKj gv‡bi Rb¨ xS) Z‡e S†mUwU‡K mxwgZ †mU ejv nq| †hgb, S={1, 4, 8, 10, 11, 16}|GLv‡b 

†mUwUi wb¤œmxgv1 Ges DaŸ©mxgv 16, A_©vr 1x16xS| 

mywcÖgvg (Supremum):DaŸ©mxwgZ ev¯Íe msL¨vi †Kv‡bv †mU S Gi GKwU ÿz`ªZg DaŸ©mxgv _vK‡j Zv‡K †mU SGi 

mywcÖgvb ev jwNó DaŸmxgv ejv nq Ges G‡K supSØviv m~wPZ Kiv nq| 

Bbwdgvg(Infimum):wb¤œmxwgZ ev¯Íe msL¨vi †Kv‡bv †mU SGi GKwU e„nËg wb¤œmxgv _vK‡j Zv‡K †mU SGi 

Bbwdgvg ev Mwió wb¤œmxgv ejv nq Ges G‡K infSØviv m~wPZ Kiv nq| 

†hgb,S={1, 2, 3, 4, 5, 6, 7, 8 } Gi mywcÖgvg n‡jv 8 Ges Bbwdgvg n‡jv1, A_©vr supS=8 Ges infS=1 
 

D`vniY 1:S={x:3<x<7} Gi mywcÖgvg I Bbwdgvg wbY©q Kiæb| 

mgvavb:S={x: 3<x<7} = (3, 7) 
supS=7S Ges infS=3S 

D`vniY 2:S=






 n

n
:1

 Gi mywcÖgvg I Bbwdgvg wbY©q Kiæb| 

mgvavb:S=














  ...,.........

3
1,

2
1,1:1

n
n

 

myZivs supS=1,1SGes infS= 0S 
 
(i)†Kv‡bv †m‡Ui hw` m‡e©v”P ev me©wb¤œ Dcv`vb we`¨gvb _v‡K Z‡e Zv †m‡Ui AšÍf©~³ n‡e|  

(ii)†Kv‡bv †m‡Ui hw` Supremumev Infimumwe`¨gvb _v‡K Zvn‡j Dnv †m‡Ui AšÍf‚©³ n‡ZI cv‡i Avevi bvI 

n‡Z cv‡i|  

(iii)hw` †Kv‡bv †m‡Ui m‡e©v”P Dcv`vb I Supremumwe`¨gvb _v‡K Zvn‡j Dnv †m‡Ui AšÍf©~³ n‡e| G‡ÿ‡Î 

†m‡Ui e„nËg Dcv`vb= †mUwUi mywcÖgvg|  
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(iv)hw` †Kv‡bv †m‡Ui wb¤œ Dcv`vb I Infimum we`¨gvb _v‡K Zvn‡j Dnv †m‡Ui AšÍf©y³ n‡e| G‡ÿ‡Î †m‡Ui 

ÿz`ªZg Dcv`vb= †mUwUi Bbwdgvg|  

(v)DaŸ© mxgvi †P‡q eo mKj msL¨vB H †m‡Ui GK GKwU DaŸ©mxgv  

(vi)wb¤œmxgvi †P‡q †QvU mKj msL¨vB H †m‡Ui GK GKwU wb¤œmxgv| 
 

 

wkÿv_x©i 

KvR 

wb‡¤œi †mU¸‡jv mywcÖgvg I Bbwdmvg wbY©q Kib: (i) S= 






n
1+n:   n   

(ii) S= {x: 3x2  10x+ 3 < 0} 

 

 

 mvims‡ÿc- 

 hw` aI bev Í̄e msL¨v nq Zvn‡j aI bGi g‡a¨ wZbwU m¤úK© we`¨gvb h_v: (a) a >b,(b) a = b,(c) 
a<b;GLv‡b a >bGes a <bm¤úK©Øq‡K AmgZv ejv nq| 

 a, b, cGi Rb¨ (a)hw` a<b nq Z‡e a+ c<b+ c,(b)hw` a>b nq Z‡e a+ c>b+ c 
 a, b, cGi Rb¨ (a)hw` a<b nq Z‡e ac<bc,   (b)hw` a>b nq Z‡e ac>bc 
 a, b, cGi Rb¨ (a)hw` a<b Gesc>0 nq Z‡e ac<bc,  (b)hw` a<b Gesc<0 nq Z‡e ac>bc 

 a, b, cGi Rb¨ (a)hw` a<b Gesc> 0 nq Z‡e 

a
c < 

b
c ,  (b)hw` a<b Gesc< 0 nq Z‡e 

a
c > 

b
c  

 cÖ‡Z¨KwU duvKv †mU bq Ggb DaŸ©mxwgZ ev¯Íe msL¨vi Dc‡m‡Ui GKwU Abb¨ mywcÖgvg xwe`¨gvb 

Ges cÖ‡Z¨KwU duvKv †mU bq Giƒc wb¤œmxwgZ ev¯Íe msL¨vi Dc‡m‡Ui GKwU Abb¨ Bbwdgvg 

xwe`¨gvb| GB ˆewkó¨‡K ev¯Íe msL¨vi m¤ú~Y©Zv ag© ejv nq| 
 DaŸ©mxwgZ ev¯Íe msL¨vi †Kv‡bv †mU S Gi GKwU ÿzÎZg DaŸ©mxgv _vK‡j Zv‡K †mU S Gi mywcÖgvg ev 

jwNó EaŸ©mxgv ejv nq Ges G‡K sup SØviv m~wPZ Kiv nq| 
 wb¤œmxwgZ ev¯Íe msL¨vi †Kv‡bv †mU SGi GKwU e„nËg wb¤œmxgv _vK‡j Zv‡K †mU S Gi Bbwdgvg ev 

Mwiô wb¤œmxgv ejv nq Ges G‡Kinf SØviv m~wPZ Kiv nq| 

 

 

 

 

 cv‡VvËi g~j¨vqb 1.4- 

 

mwVK DË‡ii cv‡k wUK () wPý w`b (1 - 5): 

1. S={x: x4} †mUwUi mywcÖgvg †KvbwU? 

 (K) 4  (L) 0 (M) 1 (N) 4 

2. S=[1, 5 )Gi DaŸ©mxgvi †mU †KvbwU? 

 (K) [5,  )  (L) (5,  ) (M) (, 1] (N) (, 1) 

3. S={x: x=1
1
n , n}   

 (i) †mUwUi mywcÖgvg we`¨gvb ii) †mUwU ¯v̂fvweK msL¨v iii) †mUwU mxwgZ 

 wb‡Pi †KvbwU mwVK? 

 (K) i I ii  (L) ii I iii  (M) i I iii (N) i, ii I iii 
4. S={x: x, 2<x5} †mUwUi Bbwdgvg KZ? 

 (K) 5  (L) 2 (M) 4 (N) 3 
5. S={x: x=2n, n} 
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 wb‡Pi †KvbwU mwVK? 

 (K) mywcÖgvg2 (L) Bbwdgvg1 (M) mywcÖgvg bvB (N)EaŸmxgv 1 
6. S={(1)n: x} Gi mywcÖgvg I Bbwdgvg wbY©q Kiæb| 

7. AmgZv m¤úwK©Z ¯x̂Kvh© mg~n e¨vL¨v Kiæb| 

8. ev¯Íe msL¨vi †m‡U m¤ú~Y©Zv ag© e¨vL¨v Kiæb| 

 

 

 

 

 

ciggvb 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 ciggvb Kx Zv e¨vL¨v Ki‡Z cvi‡eb, 

 ciggv‡bi ag© eY©bv Ki‡Z cvi‡eb, 

 ciggv‡bi ag©mg~n cÖgvY Ki‡Z cvi‡eb| 

 

gyL¨ kã  

ciggvb, g~jwe›`y 

 

 

 g~jcvV- 

 

ciggvb (Absolute Value): †Kv‡bv ev¯Íe msLvi ciggvb ej‡Z Zvi msL¨v gvb‡K †evSvq| A_©vr msL¨v‡iLvi 

g~j we›`y Ges msL¨v wb‡`©kK we›`yi ga¨eZ©x `~iZ¡‡K msL¨vwUi ciggvb ejv nq| ev¯Íe msL¨v aGi ciggvb‡K |a| 
Øviv cÖKvk Kiv nq G‡K Modulus ‘a’ ev gW ‘a’ ejv nq| D`vniY¯îƒc msL¨v‡iLvq g~j we›`y †_‡K 5 Gi ~̀iZ¡ 

5 GKK Ges 3 Gi ~̀iZ¡ 3 GKK A_©vr 5 Gi cigvb 5 Ges 3 Gi cigvb 3|  

 

 

 

 

†h †Kvb ev Í̄e msL¨v aGi ciggvb| |a| wb¤œwjwLZfv‡e msÁvwqZ Kiv hvq- 

 
 
|a| = 

 

 

A_©vr k~b¨ e¨ZxZ mKj ev¯Íe msL¨vi ciggvb abvZ¥K Ges k~b¨(0) Gi ciggvb k~b¨| 

 

 

 
ciggv‡bi ag©mg~n (Properties of absolute value) Ges G‡`i cÖgvY:  

1.mKj aGi Rb¨ –|a|a|a|  

a,   hLb a> 0 
0,   hLb a= 0 
a,   hLb a< 0 
 

mKj ev¯Íe msL¨vi Rb¨ (i) |–x| = |x|,     (ii) |x|2 = x2,    (iii) |x|= x2  
 

cvV 1.5 

5 4 3 2 1 0 1 2 3 4 

5 3 
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cÖgvY: (a) hLb a0, –a0 Ges|a|=a 
 –|a|=–a 

–|a| = – a0 ----------- (i) 
Avevi, 0aGes a=|a| ----------- (ii) 
(i) I (ii)n‡Z cvB- 

–|a| a = |a| -------- (iii) 
(b) hLb a<0 n‡j, –a>0 Ges |a| = –a 
–|a| = a 
–|a| = a<0< –a=|a| 
A_©vr –|a| = a<|a| ----------- (iv) 
(iii) I (iv)n‡Z cvB- 

–|a| a |a| 
 

2.mKj aGi Rb¨ |a|a 
cÖgvY: (a) hLb a0; |a|=a ---------- (i) 
(b) hLb a<0; |a| = –aA_©vr |a|>a ---------- (ii)  
(i) I (ii)n‡Z cvB,|a|a 
 

3. mKj aGi Rb¨ |a|2=a2= |–a|2Ges |ab|=|a||b| 
cÖgvY:a0n‡j, |a|=a |a|2=a2---------- (i) 
Avevia<0;n‡j |a| = –a |a|2=a2 ---------- (ii)  
(i) I (ii) n‡Z cvB-  

|a|2=a2 
Abyiƒcfv‡e, |–a|2=(–a)2 = a2 
myZivs |a|2 = a2= |–a|2------- (iii) 
Avevi, |ab|2 = (ab)2 = a2b2= |a|2|b|2= (|a||b|)2 
A_©vr |ab|2= (|a||b|)2 
†h‡nZ |ab| Ges |a||b| Df‡qB abvZ¥K, myZivs |ab| = |a||b| 
 

4. mKj a, bGi Rb¨ (i) |a+b||a|+|b|,     (ii) |a – b|a|+|b| 
cÖgvY:(i) (|a|+|b|)2 = |a|2+2|a||b|+|b|2=a2+2|ab|+b2 [|a|2 =a2, |b|2 = b2, |a||b|=|ab|] 
 (|a|+|b|)2a2+2ab+b2[|ab|ab] 
(|a|+|b|)2(a+b)2 
(|a|+|b|)2(|a+b|)2 
|a+b|2 (|a|+|b|)2 
 |a+b|  |a|+|b| 
(ii) |a+b|  |a| + |b| m¤ú‡K© b Gi cwie‡Z© –b emv‡j cvIqv hvq 
|a+(–b)|  |a| + |–b| 
|a – b|  |a| + |b|      [ |(–b)| = |b|] 
 

5.mKj a, bGi Rb¨|a–b|||a|–|b|| 
cÖgvY:|a|=|(a–b)+b||a–b|+|b| 
 |a|–|b||a–b| 
|a–b||a|–|b| ----------- (i) 
Avevi, |b|=|(b–a)+a|  |b–a|+|a|=|a – b|+|a|       [ |b – a| = |–(a – b)| = |a – b|] 
 |a–b||b|–|a|  
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|a–b| –(|a|–|b|) 
–|a–b||a|–|b|--------- (ii) 
(i) I (ii) n‡Z cvB- 

–|a–b|  |a|–|b||a–b| 
||a|–|b||  |a–b| 
 |a–b|||a|–|b|| 
 

6. (a) |x|a –axa 
 (b) |x–a|ba – bxa+b 
 (c) |x|axaA_ev, x –a 
cÖgvY:(a)hLb, x0ZLb |x|axa ----------- (i) 
hLb x<0ZLb|x|a–xaev, x –a --------- (ii) 
(i) I (ii) n‡Z cvB, –axa 
(b)hLb (x–a)0 ZLb|x–a|b 
x–abev, xa + b-------- (i) 
hLb (x – a) < 0 ZLb |x – a| b 
 –(x – a)bev, x –a– bev, xa–b ------ (ii) 
GLb (i) I (ii) n‡Z cvB- 

a–bxa+b 
(c)hLb x 0ZLb |x|a 
xa ------ (i)  
hLb x<0ZLb |x|a 

–xaev, x–a ------------ (ii) 
GLb (i) I (ii)n‡Z cvB- 

xaA_ev, x–a 
 

D`vniY: cigvb wPý e¨envi bv K‡i AmgZv cÖKvk Kiæb| 

(i) |x–3|<8 (ii) |2x+4|<8 

mgvavb:  

(i)  |x–3|<8–8<x–3<8–8 + 3<x–3 + 3<8+ 3–5<x<11 
(ii)  |2x+4|<8 –8<2x+4<8–12<2x<4–6<x<2 
 

 

wkÿv_x©i 

KvR 

ciggvb wPý e¨envi bv K‡i AmgZv cÖKvk Kiæb| 

(i) |x|  8    (ii) |x + 4| < 2 

 

 

 mvims‡ÿc- 

 †Kv‡bv ev¯Íe msL¨vi ciggvb ej‡Z Zvi msL¨vgvb‡K †evSvq| ev¯Íe msL¨v aGi ciggvb‡K |a|Øviv 

cÖKvk Kiv nq| 

 mKj aGi Rb¨, –|a|a |a| 
 mKj aGi Rb¨, |a| a 
 mKj aGi Rb¨, |a|2 = a2 = |–a|2 
 mKj a, bGi Rb¨, (i) |a + b|  |a| + |b|,    (ii) |a – b|  |a| + |b| 
 mKj aGi Rb¨, |a – b| | |a| – |b|| 
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 cv‡VvËi g~j¨vqb 1.5- 

 

1. mKja, bGi Rb¨ cÖgvY Kiæb| 

 (a) |a|2= a2=|–a|2Ges |ab|=|a||b| 
 (b) (i) |a+b|  |a|+|b| 
  (ii) |a – b|  |a|+|b| 
 (c) |a – b| ||a| – |b| | 
2. ciggvb wbY©q Kiæb: 

 (a) |6 –5 2 | (b) |–3|  
 (c) |3–10| (c) |–3–5| 
 (e) ||–2–3|+|–3–5|| 
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GK PjK m¤̂wjZ AmgZv 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 GK PjK m¤ŵjZ AmgZv Kx Zv e¨vL¨v Ki‡Z cvi‡eb, 

 GK PjK m¤ŵjZ AmgZvi mgvavb Ki‡Z cvi‡eb, 

 mgvavb †mU msL¨v‡iLvq cÖKvk Ki‡Z cvi‡eb| 

 

gyL¨ kã  

PjK, AmgZv, msL¨v‡iLv 

 

 

 g~jcvV- 

 

GKPjK m¤ŵjZ AmgZv (Inequalities of one variable) 
GK NvZ Ges GK PjK m¤ŵjZ AmgZv hvigvÎv GK| GKNvZ mgxKi‡Yi GKwU gvÎ exR ev mgvavb _v‡K| wKš‘ 

GK NvZ GK PjK m¤ŵjZ AmgZvi AmsL¨ mgvavb _v‡K| †hgb: x<4 n‡j xGi gvb ev mgvavb 4 A‡cÿv †QvU 

mKj ev¯Íe msL¨vi †mU| AmgZvi mgxKiY †_‡K mgvavb cvIqv hvq| †hgb : 3x+5<14 ev, 3x<9 ev, x<3|GK 

PjK m¤ŵjZ AmgZv GKwU evK¨ hvi GKwU ivwk Aci GKwU ivwki †P‡q †QvU A_ev eo wKsev †QvU ev mgvb eo 

ev mgvb A_ev †KvbwUB bq| †hgb : x<8, x>3, x7, x2 BZ¨vw`| GKPjK mg¦wjZ AmgZv ax>b, hLb a>0 

ZLb ax>bx>
b
a hvi e¨mva© (

b
a , ) A_©vr 

b
a <x<Ges hLba<0ZLb Gi gvb (– ,

b
a ) e¨ewa A_©vr–<x<

b
a Gi 

g‡a¨ _vK‡e| wKš‘ hLb a= 0nq ZLb x†Kv‡bv mgvavb _vK‡e bv| 

 

†hŠwMK AmgZv (Compound Inequalities):†h AmgZvq `yBwU ev‡K¨i eY©bv Av‡Q Zv‡K †hŠwMK AmgZv 

e‡j|a<x<bGKwU †hŠwMK AmgZv †Kbbv AmgZvwU‡Z `yBwU ev‡K¨i eY©bv Av‡Q| GKwU a<xGes AciwU x<b| 

†hgb, 3<x<7 GKwU †hŠwMK AmgZv| 

 

ˆiwLKAmgZv (Linear Inequalities): GK A_ev GKvwaK PjK m¤ŵjZ GKNvwZK AmgZv‡K ˆiwLK AmgZv ejv 

nq| †hgb: ax+b>0, ax+b<0, ax+b0 A_ev ax+b0 n‡Z cv‡i| G¸‡jv GK Pj‡Ki A_©vr xPj‡Ki ˆiwLK 

AmgZv| G¸‡jv‡K ax> –b, ax< –b, ax–bA_ev ax–bAvKv‡iI cÖKvk Kiv hvq| 

Abyiƒcfv‡e, a, b, cn‡j ax+by>c, ax+c>by, ax+by<c, ax<by+cBZ¨vw` AvKv‡ii AmgZv‡K `yB PjK x, y-
Gi ˆiwLK AmgZv e‡j| 

 

GK PjK m¤ŵjZ AmgZvi mgvavb (Solution of inequalities with one variable)  
GK PjK m¤ŵjZ AmgZv‡K `yBfv‡M fvM Kiv hvq| 

(a)  kZ©vaxb AmgZv (Conditional Inequalities): †h mg¯Í AmgZv m¤úK©hy³ Pj‡Ki wbw`©ó wKQz gv‡bi Rb¨ mZ¨ 

Zv‡K kZ©vaxb AmgZv ejv nq| †hgb: x+2>4 GKwU kZ©vaxb AmgZv, †Kbbv †Kej x>2Gi Rb¨ AmgZvwU 

mZ¨| 

(b) kZ©nxb AmgZv (Unconditional Inequalities):  †h mg¯Í AmgZv m¤úK©hy³ Pj‡Ki cÖ‡Z¨K gv‡bi Rb¨ mZ¨ 

Zv‡K kZ©nxb AmgZv ejv nq| †hgb x+2>xGKwU kZ©nxb AmgZv, †Kbbv GwU x Gi cÖ‡Z¨K gv‡bi Rb¨ 

mZ¨| 

 

GK PjK m¤ŵjZ AmgZvi †ÿ‡Î cÖ‡hvR¨: 

cvV 1.6 
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 †Kv‡bv AmgZvi Dfq c‡ÿ †Kvb ev¯Íe msL¨v †hvM ev we‡qvM Ki‡j AmgZvwU AcwiewZ©Z _v‡K|  

 †Kv‡bv AmgZvi Dfq c‡ÿ †Kv‡bv ev¯Íe abvZ¥K msL¨v Øviv ¸Y ev fvM Ki‡j AmgZvwU AcwiewZ©Z _v‡K| 

 †Kv‡bv AmgZvi Dfq cÿ‡K †Kv‡bv ev¯Íe FYvZ¥K msL¨v Øviv ¸Y ev fvM Ki‡j AmgZvi w`K ev wPý 

cwiewZ©Z nq| 

 †Kv‡bv AmgZvi Dfq cÿ‡K Dëv‡j AmgZvi w`K cv‡ë hvq| 
 

D`vniY1: mgvavb Kiæb I mgvavb †mU msL¨v‡iLvq †`Lvb, 3x + 2 > 4x– 5 

mgvavb:3x + 2 > 4x– 5 

3x+2+5>4x – 5+5 [Dfq c‡ÿ 5 ‡hvM K‡i cvB] 

 3x+7>4x 
(3x+7)–3x>4x–3x [Dfq c‡ÿ –3x‡hvM K‡i cvB] 

 7>xx< 7 
wbY©q mgvavb: x<7 
mgvavb †mU: S={x: x<7} 
msL¨v‡iLvq: 

 

D`vniY 2: mgvavb Kiæb I mgvavb †mU msL¨v‡iLvq †`Lvb,x
1
2x+1 

mgvavb:x
1
2x+1 

x–
1
2x

1
2x+1–

1
2x [Dfqc‡ÿ (–

1
2x) †hvM K‡i cvB] 


1
2x 12. 

1
2x 2.1 [Dfqc‡ÿ 2 ¸YK‡i cvB] 

x 2 
x 2 
wb‡Y©q mgvavb †mU: S ={x: x 2} 
msL¨v‡iLvq:  

 

D`vniY 3: mgvavb Kiæb I mgvavb †mU msL¨v‡iLvq †`Lvb,

(x–1)(x–2)
(x–3)  > 0 

mgvavb: aiæb f(x) = 
(x– 1)(x– 2)

(x– 3)  GLv‡b mwÜwe›`y¸‡jv (Critical points) n‡jv 1, 2, 3|myZivs x=1,2, 3 we›`y¸‡jv 

ev¯Íe msL¨v‡K 4wU e¨ewa‡Z wef³ K‡i| e¨ewa¸‡jv n‡jvx<1, 1<x<2, 2<x<3 Ges x>3 
f(x)>0 n‡e hw` Ges †Kej hw` (x–1), (x–2), (x–3) GB wZbwUi g‡a¨ wZbwU wPýB abvZ¥K ev wZbwUi g‡a¨ `yBwUi 

wPý FYvZ¥K Ges GKwUi wPý abvZ¥K nq| 

 

kZ© (x–1) Gi wPý (x– 2) Gi wPý (x–3) Gi wPý 
x<1 – – – 

1<x<2 + – – 
2<x<3 + + – 

x>3 + + + 
GLv‡b 1<x<2 Ges x>3 e¨ewai Rb¨ f(x)>0  
wb‡Y©q mgvavb: 1<x<2 Ges x>3 
mgvavb †mU: S={x: 1<x<2 Ges x>3} 
msL¨v‡iLvq:  

2 1 0 1 2 3 4 5 6 7 

3 2 1 0 1 2 3 

2 1 0 1 2 3 4 5 6 7 
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D`vniY 4: mgvavb Kiæb I mgvavb †mU msL¨v‡iLvq †`Lvb, 4x–1
 x+2 < 1 

mgvavb:

4x–1
 x+ 2 < 1 ev, 

4x–1
 x+ 2 – 1 < 1 – 1  ev,

4x–1 –x– 2
 x+ 2  <0A_©vr 

3x–3
 x+2 <0 

g‡b Kiæb, f(x)=3x–3
 x+2 , GLv‡b mwÜ we›`y¸‡jv n‡jv –2, 1|myZivsx=–2, 1we› ỳ¸‡jv ev¯Íe msL¨v‡K 3wU e¨ewa‡Z 

wef³ K‡i| e¨ewa¸‡jv n‡jv x<–2,–2<x<1,x>1 
f(x)<0 n‡e hw` I †Kej hw` (x+2), (3x–3) GB `yBwUi g‡a¨ `yBwU wPý wecixZ wPýhy³ A_©vr GKwU abvZ¡K I 

GKwU FYvZ¥K nq| 

kZ© (x+2) Gi wPý (3x–3) Gi wPý 

x<–2 – – 

–2<x<1 + – 

x>1 + + 
GLv‡b –2<x<1 e¨ewai Rb¨ f(x)<0  
wb‡Y©q mgvavb: –2<x<1 
mgvavb †mU: S={x: –2 <x<1} 
msL¨v‡iLvq:  

  
 

D`vniY 5: mgvavb Kiæb I mgvavb †mU msL¨v‡iLvq †`Lvb,  
x

x2+1<
1

x+1 

mgvavb:

x
x2+ 1<

1
x + 1x<

x2+1
x+1

x2+1
x+1 >x

x2+ 1
x+ 1 –x>0 

 
x2+1–x2–x

x+1 > 0
1–x
x+1> 0

x–1
x+1< 0 

g‡b Kiæb, f(x) = 
x–1

x + 1|GLv‡b mwÜ we›`y¸‡jv n‡jv –1, 1| myZivs x= –1, 1 we›`y¸‡jv ev¯Íe msL¨v‡K 3wU 

e¨ewa‡Z wef³ K‡i| e¨ewa¸‡jv n‡jv x<–1, –1<x<1,x>1  
f(x) <0 n‡e hw` I †Kej hw` (x–1), (x+1) wecixZ wPýhyy³ nq A_©vr GKwU abvZ¥K I GKwU FYvZ¥K nq| 

kZ© (x–1) Gi wPý (x+1) Gi wPý 

x<–1 – – 

–1<x<1 – + 
x>1 + + 

GLv‡b –1<x<1 e¨ewai Rb¨ f(x)<0  
wb‡Y©qmgvavb: –1<x<1 
mgvavb †mU: S={x: –1<x<1} 
msL¨v‡iLvq:   

 
 

 

wkÿv_x©i 

KvR 

mgvavb Kiæb I mgvavb †mU msL¨v‡iLvq †`Lvb:  

(1) x≤
x
3 + 4    (ii) x(x+ 1)

x– 1 > 0 

 

 
–3 –2 0 1 

 
2 –1 

 
–3 –2 0 1 

 
2 –1 3 
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 mvims‡ÿc- 

 GKNvZ Ges GK PjK m¤ŵjZ AmgZv hvi gvÎv GK| GK NvZ mgxKi‡Yi GKwUgvÎ exR ev mgvavb 

_v‡K| wKš‘ GKNvZ GKPjK m¤ŵjZ AmgZvi AmsL¨ mgvavb _v‡K| 

 †h AmgZvi `yBwU ev‡K¨i eY©bv Av‡Q Zv‡K †hŠwMK AmgZv e‡j| †hgb a<x<b. 
 GK A_ev GKvwaK PjK m¤ŵjZ GKNvwZK AmgZv‡K ˆiwLK AmgZv ejv nq| 

 †h mg¯Í AmgZv m¤úK©hy³ Pj‡Ki wbw`©ó wKQz gv‡bi Rb¨ mZ¨ _v‡K Zv‡K kZ©vaxb AmgZv ejv nq| 

 †h mg¯Í AmgZv m¤úK©hy³ Pj‡Ki cÖ‡Z¨K gv‡bi Rb¨ mZ¨ _v‡K Zv‡K kZ©nxb AmgZv ejv nq| 

 

 

 cv‡VvËi g~j¨vqb 1.6- 

 

mwVK DË‡ii cv‡k wUK () wPý w`b (1-3): 

1. 3x–2>2x–1 Gi mgvavb †mU †KvbwU? 

 (K) [1, ] (L) (1, ) (M) 




 ,

2
3

 (N) (–,) 

2. 
x
2+1≤0AmgZvi mgvavb msL¨v‡iLvq †KvbwU? 

 (K)  (L) 

 

 (M)  (N)  

 
3. S={x : x≥–3}†K msL¨v‡iLvq †`Lv‡bv n‡jv, †KvbwU mwVK? 
 (K)   (L) 

 

 (M)  (N)  

 
4.  mgvavb Kiæb I msL¨v‡iLvq †`Lvb: 

 (i) x2–5x+6≥0   
 (ii) (3x+5)(x–3)>0 

 (iii)
2x

x–1>x 

  

1 –2 0 1 
 

1 –2 0 1 
 

1 –2 0 1 
 

–2 –3 –1 0 
 

–2 –3 –1 0 
 

–2 –3 –1 0 
 

1 –2 0 1 
 

–2 –3 –1 0 
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ciggvb m¤̂wjZ AmgZv 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 ciggvb m¤ŵjZ AmgZv Kx Zv e¨vL¨v Ki‡Z cvi‡eb, 

 ciggvb cvi¯úvwiK AmgZvi mgvavb Ki‡Z cvi‡eb, 

 ciggvb m¤ŵjZ AmgZvi mgvavb msL¨v‡iLvq cÖKvk Ki‡Z cvi‡eb| 

 

gyL¨ kã  

ciggvb, AmgZv, msL¨v‡iLv 

 

 

 g~jcvV- 

 

†Kv‡bv ev¯Íe msL¨vi ciggvb ej‡Z Zvi msL¨v gvb‡K †evSvq| †Kv‡bv ev¯Íe msL¨v xGi ciggvb‡K |x| Øviv wb‡`©k 

Kiv nq| ev¯Íe msL¨vi ciggvb me©̀ vB abvZ¥K ev k~b¨ nq| R¨vwgwZKfv‡e,xGi ciggvb n‡”Q msL¨v‡iLvq Owe›`y 

†_‡K xGi cÖwZiƒcx we›`yi `~iZ¡| AZGe, |x|<5 Gi A_© g~jwe›`y O†_‡K xGi cÖwZiƒcx we›`yi `~iZ¡ 5 Gi †P‡q Kg 

A_©vr ev¯Íe msL¨v‡iLvq xGi Ae¯’vb 5 Ges 5 Gi g‡a¨| AZGe |x|<5 Ges 5<x<5 AmgZv¸”Q GKB A_© enb 

K‡i| 
 

 

Abyiƒcfv‡e, (i) |x3| = 5 ej‡Z †evSvq ev¯Íe msL¨v‡iLvq xGes 3 we›`y `yBwUi `~iZ¡ 5 GKK hvimgvavb †mU:

 8,2  

 

 

(ii) |x3|<5 ej‡Z xGi Ggb msL¨vi †mU hvi `~iZ¡ 3 we› ỳ n‡Z 5 Gi Kg| AZGe mgvavb †mU 2<x<8 
(iii) 0 <|x3|<5 ej‡Z xGi Ggb msL¨vi †mU hvi `~iZ¡ 3 we›`y n‡Z me©̀ vB5 Gi †QvU, wKš‘x≠ 3| AZGe mgvavb 

†mU:(2, 3) (3, 8)|  

(iv) |x3|>5 ej‡Z xGi Gme msL¨vi †mU, hvi `~iZ¡ 3 we›`y n‡Z me©̀ vB 5 Gi eo| AZGe mgvavb †mU(, 2) 
(8,) 
 

D`vniY1: ciggvb wPý e¨envi bv K‡i AmgZv¸‡jv cÖKvk Kiæb: 

(i) |x3|<8 (ii) |x2|<5 (iii) 
1

|(2x1)| ≥7, 



x≠

1
2   

mgvavb:(i) |x3|<88<x3<88+3<x3+3<8+35<x< 11 
 

(ii) |x2|<55<x2<55+2<x2+2<5+2 3<x<7 
 

(iii) 
1

|2x1| ≥7, 



x≠

1
2   |2x1|≤

1
7 −

1
7 ≤2x1≤

1
7  

 −
1
7 +1≤2x1+1≤

1
7 +1

6
7 ≤2x≤

8
7 

3
7 ≤x ≤

4
7 , x≠

1
2  

 

 

wkÿv_x©i 

KvR 

(i) |x| ≤ 7,    (ii)|73x|≥5‡K ciggvb wPý e¨envi bv K‡i cÖKvk Kiæb| 

 

cvV 1.7 

5 0 5 

5 5 

2 3 8 

5 5 
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D`vniY 2: ciggvb wPý e¨envi K‡i AmgZv¸‡jv cÖKvk Kiæb:(i) 4<x<10 (ii) 2<x<6 
mgvavb:(i) 4<x<10 
GLv‡b, (4+10)÷2=7, AZGe Dfqc‡ÿ 7 †hvM K‡i cvIqv hvq, 

47<x 7<1073<x7<3 |x7|<3 
 

(ii) 2<x<6 
GLv‡b (2+6)÷2, Dfqc‡ÿ 2 †hvM K‡i cvIqv hvq, 

22<x2<624<x2<4 |x2|<4 
 

 

wkÿv_x©i 

KvR 

(i) 5 <x< 11,     (ii) 3 ≤x≤ 5‡K ciggvb wPý e¨envi K‡i cÖKvk Kiæb| 

 

D`vniY3: mgvavb Kiæb I mgvavb †mU msL¨v‡iLvq †`Lvb: 

(i) |2x5|<3   (ii) |2x+1|< 3   (iii) 
1

|3x5| >2, †hLv‡b x≠
5
3  

(iv) |x+1|+|x2|≤5 (v) 1
2

2


x
x   

mgvavb:(i) †`Iqv Av‡Q, |2x5|<3 
3<2x5<33+5<2x<3+5 2<2x<8 1<x<4  
wb‡Y©q mgvavb: 1<x<4Ges mgvavb ‡mU {x: 1<x<4} 
msL¨v‡iLvq †`Lv‡bv n‡jv: 

 

(ii) †`Iqv Av‡Q,|2x+1|<33<2x+1<331<2x<314<2x<22<x<1 wb‡Y©q mgvavb: 2 <x< 1  
Ges mgvavb †mU: {x: 2 <x<1} 
msL¨v‡iLvq †`Lv‡bv n‡jv: 

 

(iii)†`Iqv Av‡Q,

1
|3x5| >2, †hLv‡b x ≠ 

5
3  

 |3x5|<
1
2 

1
2 <3x5<

1
2 

1
2 +5<3x<

1
2 +5

9
2 <3x<

11
2  

3
2 <x<

11
6   

wbY©q mgvavb: 

3
2 <x<

11
6  †hLv‡bx ≠ 

5
3 Ges mgvavb †mU:  {x: 

3
2 <x<

11
6  Ges x ≠ 

5
3 } 

msL¨v‡iLvq †`Lv‡bv n‡jv: 

 

 

(iv) †`Iqv Av‡Q, |x+1|+|x2|5 
msL¨v‡iLvq 1, 2 msL¨v `yBwUi cÖwZiƒcx we›`y wPwýZ Kiæb Ges x<1, 1≤x≤2, x>2 GB wZbwU e¨ewa we‡ePbv 

Kiæb Ges wb‡Pi QKwU ˆZwi Kiæb: 

 

 

e¨ewa (x+1) Gi wPý (x1) Gi wPý 

x<1   

1≤x≤2 +  

x>2 + + 
(a) x<1 n‡j, x+1<0 Ges x2<0; 
myZivs cÖ̀ Ë AmgZv `uvovq, (x+1)(x2)52x4 2x4x2 

2 1 0 1 2 3 4 

2 1 0 1 2 3 

1 0 1 3
2  2 5

3  11
6   

0 2 1 
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x<1 nIqvi 2x<1 kZ©c~iYKvix Ggb cÖ‡Z¨K xcÖ̀ Ë AmgZvi mgvavb; wecixZµ‡g x<1 e¨ewafz³ cÖ‡Z¨K 

mgvav‡bi Rb¨ x2 mZ¨| 

(b) 1x2 n‡j, x+10 Ges x20; myZivs cÖ̀ Ë AmgZv ùvovq, 

(x+1)(x2)  5 35, hv mZ¨| 

∴1x 2 e¨ewafz³ cÖ‡Z¨K xcÖ̀ Ë AmgZvi mgvavb| 

(c) x>2 n‡j, x+1>0 Ges x2>0; 
myZivs cÖ̀ Ë AmgZv `uvovq 

(x+1)+(x2)  5 2x6x 3 
GLv‡b, x>2; myZivs x>2 e¨ewafz³ cÖ‡Z¨K x3 cÖ̀ Ë AmgZvi mgvavb; wecixZµ‡g x>2 e¨ewafz³ cÖ‡Z¨K 

mgvav‡bi Rb¨ x3 mZ¨| 

cÖvß me¸‡jv mgvavb GK‡Î Ki‡j AmgZvwUi mgvavb `uvovq 2x3Ges mgvavb †mU : {x:2x3}, 
msL¨v‡iLvq: 

 

(v) 1
2

2


x
x  

GLv‡b xGi gvb 2 n‡Z cv‡i bv, |2x| Gi gvb x<0 ev x0 nIqvi Dci wbf©ikxj| ZvB msL¨v‡iLvq 0 Ges 2 Gi 

cÖwZiƒcx we›`y `yBwU wPwýZ Kiæb Ges x<0, 0 x< 2, x>2 GB wZbwU e¨ewa cici we‡ePbv Kiæb| Ges wb‡Pi 

QKwU ˆZwi Kiæb:- 

 

e¨ewa 2xGi wPý (x2) Gi wPý 

x<0   

0≤x<2 +  

x>2 + + 
(a) x<0 n‡j, 2x<0 Ges x2<0; myZivs cÖ̀ Ë AmgZv `uvovq  

2x≤ (x2)2x≤x+2x≤2 x2 
myZivs x< 0 e¨ewafz³ cÖ‡Z¨K x2 cÖ̀ Ë AmgZv mgvavb, wecixZµ‡g x<0e¨ewafz³ cÖ‡Z¨K mgvav‡bi 

Rb¨x2mZ¨| 

(b) 0≤ x<2 n‡j, 2x> 0 Ges x2<0 

myZivs cÖ̀ Ë AmgZv `uvovq,2x≤ (x2) 3x≤2x≤
2
3  

myZivs 0 ≤ x<2e¨ewafz³ cÖ‡Z¨K x≤
2
3 cÖ̀ Ë AmgZv mgvavb; wecixZµ‡g 0x<2e¨vewafz³ cÖ‡Z¨K mgvav‡bi Rb¨ 

x≤
2
3 mZ¨| 

(c) x>2 n‡j 2x>0 Ges (x2)>0;  
myZivs cÖ̀ Ë AmgZv `uvovq, 2xx2x<2, hv x>2 Gi m‡½ m½wZc~Y© bq| 

myZivs GB e¨ewa‡Z cÖ̀ Ë AmgZvi †Kv‡bv mgvavb †bB| 

cÖ̀ Ë me¸‡jv mgvavb GK‡Î Ki‡j AmgZvwUi mgvavb `uvovq2x
2
3  

∴mgvavb †mU: {x: 2x
2
3 } 

msL¨v‡iLvq: 

 

 

2 1 0 1 2 3 

 2 0 

2 1 0 2
3  1 
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wkÿv_x©i 

KvR 

mgvavb Kiæb I msL¨v‡iLvq †`Lvb: (i) |2x 5| < 3,    (ii) 2
2
1





x
x

 

 

 

 mvims‡ÿc- 

 †Kv‡bv ev¯Íe msL¨vi ciggvb ej‡Z Zvi msL¨v gvb‡K †evSvq| †Kv‡bv ev¯Íe msL¨v xGi ciggvb‡K |x| 
Øviv wb‡`©k Kiv nq| ev¯Íe msL¨vi ciggvb me©̀ vB abvZ¥K ev k~b¨ nq|  

 R¨vwgwZKfv‡e, xGi ciggvb n‡”Q msL¨v‡iLvq Owe›`y †_‡K xGi cÖwZiƒcx we›`yi `~iZ¡| AZGe, |x| < 5 
Gi A_©, g~jwe›`y O†_‡K xGi cÖwZiƒcx we›`yi `~iZ¡ 5Gi †P‡q Kg A_©vr ev¯Íe msL¨v‡iLvq xGi Ae¯’vb 

5Ges 5g‡a¨ | 

 

 

 cv‡VvËi g~j¨vqb 1.7- 

 

mwVK DË‡ii cv‡k wUK () wPý w`b (1-5): 
1. ciggvb wPý e¨envi bv K‡i |x|<3 AmgZvwU †KvbwU? 

 (K) 3<x (L) 3>x (M) 3<x<3  (N) 0<x<3 
2. ciggvb wPý e¨envi K‡i 3<x<9 AmgZvwU †KvbwU? 

 (K)|x3|<6 (L) |x3|<6 (M) |x3|>6 (N) |x3|>6 
3. ev¯Íe msL¨vq |32x|≤1 AmgZvwUi mgvavb 

 (K) 1<x<2 (L)x1 ev x2 (M) 1x≤2 (N) 1<x2 
4. |73x|5 AmgZvwUi mgvavb †KvbwU? 

 (K) 

2
3x 4 (L) 

5
3x

7
3 (M) x

5
3 (N) x

7
3 A_ev, x

5
3 

5. |52x|  4 AmgZvwUi mgvavb †KvbwU? 

 (K) 1x9 (L) 

1
2x

9
2 (M) x

1
2 A_ev x

9
2 (N) 

1
2<x<

9
2 

6. ciggvb wPý e¨envi bv K‡i AmgZv¸‡jv cÖKvk Kiæb: 

 (i) |x2| <5  (ii) |2x+3|<7  (iii) 
1

|14x| 3, hLb x≠
1
4 

7. ciggvb wPý e¨envi K‡i AmgZv¸‡jv cÖKvk Kiæb: 

 (i) 2 x 8  (ii) 5<x<7  (iii) 1  3x +7  5 (iv) 3 x 5 
8. mgvavb Kiæb I mgvavb †mU msL¨v †iLvq †`Lvb: 

 (i) |3x1|  5  (ii) |5x+3|  9  (iii) |2x5|<1  (iv) |x5|> 2  
 

 

 

 P~ovšÍ g~j¨vqb- 

 

mwVK DË‡ii cv‡k wUK () wPý w`b (1-5): 
1. , , I ‡mU¸‡jvi †ÿ‡Î wb‡Pi †KvbwU mwVK? 

 (K)  (L)  (M)  (N)  
2. 7 I 8 Gi g‡a¨ KqwU Ag~j` msL¨v we`¨gvb? 

 (K) AmsL¨ (L) 10 (M) 5 (N) 1  

3. |2x7| <5 AmgZvwUi ev¯Íe msL¨vwUi mgvavb †KvbwU? 
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 (K) x>1 (L)x>6 (M)x>1 A_ev x<6 (N) x>1 Ges x<6 
4. |x2| 5 Gi mgvavb †mU †KvbwU? 

 (K) (2, 5) (L) (3, 7) (M) [2, 5] (N) [3, 7] 
5. xGi †Kvb gv‡bi Rb¨ f(x)<x+3 n‡e? 

 (K) 1<x< 9 (L) 1x9 (M)x>1 (N) x<9 
6. cÖgvY Kiæb †h, 3  GKwU Ag~j` msL¨v| 

7. aGes bAg~j` ev¯Íe msL¨v n‡j †`Lvb †h, (ab)1 = b1a1
ev a1b1 

8. a, b, cev Í̄e msL¨v Ges a+b=a+cn‡j cÖgvY Kiæb †h, b=c. 
9. a, b, cev Í̄e msL¨v Gesa<b<cn‡j, cÖgvY Kiæb †h, a<c 
10. a, bev ab=0 n‡j, †`Lvb †h, a=0 A_ev b=0 
11. a, bn‡j cÖgvY Kiæb †h, (i) (a+b) = ab(ii) (a)b=ab 
12. mgvavb Kiæb Ges mywcÖgvg I Bbwdgvg wbY©q Kiæb:(i) x2+x20<0  (ii) x25x+8>0  
13. mgvavb Kiæb: 

 (i) 
(2x1)2

(x+1)(x+3)  0 (ii) 
4x(x26)

x24   0 (iii) 
x2+x2
(x21)3  0 (iv) 

x+1
x1 

1
2  

14. ciggvb wPý e¨envi bv K‡i AmgZv¸‡jv cÖKvk Kiæb: 

 (i) |x3|  7 (ii) |x+1|  2 (iii) 
1

|3x+1|  5, x≠−
1
3  

15. ciggvb wPý e¨envi K‡i AmgZv¸‡jv cÖKvk Kiæb: 

 (i) 7 <x<1 (ii) 5<x<11  (iii) 4<3x<0  (iv) 8x2  
 (v) 1 < 2x 3 < 5  (vi) 22x+34 
16. mgvavb Ki Ges mgvavb †mU msL¨v‡iLvq †`Lvb: 

 (i) |3x|2 (ii) |3x+2|<7  (iii) |3x4|<2  (iv) 
1

|5x1| >
1
9 ; x≠ 

1
5  

 (v) 2
1
2





x
x  (vi) 1

2
12





x
x   (vii) |3x+2|<4x (viii) 2

2
1





x
x

    

 (ix) 1
3

2


x
x  (x) |x2|  1 Ges |x3|  1 

17. a, b 
 (K) cÖgvY Kiæb †h, a2=|a|   (L) cÖgvY Kiæb †h, (a)(b) =ab 
 (M) cÖgvY Kiæb †h, (ab)1=b1a1(a≠0, b≠0) 
18. f(x)=2x5 Ges a, b, c 
 (K) xGes 2x5 n‡j, {f(x)} Gi mywcÖgvg I Bbwdgvg wbY©q Kiæb| 

 (L) |f(x)|<3 mgvavb Kiæb Ges mgvavb †mU msL¨v‡iLvq †`Lvb| 

 (M) a+b=a+cn‡j, cÖgvY Kiæb †h, b=c 
19 f(x) = |47x| GKwU ciggvb msewjZ dvskb| 

 (K) f(x) ‡K ciggvb e¨wZZ cÖKvk Kiæb| 

 (L) f(x)18 n‡j, mgvavb‡mU msL¨v‡iLvq †`Lvb| 

 (M) msL¨v‡iLvi mvnv‡h¨ 3f(x)18 AmgZvwU mgvavb Kiæb| 

 

20.  
  

  

2 1 0 1 2 3 4 
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 (K) msL¨v‡iLvq wb‡`©wkZ AskwUi mgvavb †mU wbY©q Kiæb| 

  

 (L) AmgZvwU‡K ciggvb wP‡ýi mvnv‡h¨ cÖKvk Kiæb| 

 (M) |2x5|<1 Ges msL¨v‡iLvq wb‡`©wkZ AmgZvwUi mvaviY mgvavb wbY©q Kiæb| 

 

 
 
 

 

 DËigvjv- 

 

cv‡VvËi g~j¨vqb1.1   

1.L 2.M 3.K 4.L 

 

cv‡VvËi g~j¨vqb1.2   

1.K 2.L 3.M 4.M 

 

cv‡VvËi g~j¨vqb1.3   

1.L   2.N 3.M 4.M 5.L   

 

cv‡VvËi g~j¨vqb1.4   

1.L   2.K 3.M 4.L 5.M    6.sup S = 1 S Gesinf S = –1 S 

 

cv‡VvËi g~j¨vqb1.5  

2.(a) 5 2 – 6  (b)  – 3  (c) 10 – 3 (d) 8   (e) 13 

 

cv‡VvËi g~j¨vqb1.6  

1.L  2. K  3. M  4.(i) (–, 2] [3, )(ii) –5
3 <x< 3(iii) x< 0, 1 <x< 3 

 

cv‡VvËi g~j¨vqb1.7 

1.M 2.L  3.M 4.K 5.L 

6. (i) 3 <x< 7  (ii) 5 <x< 2  (iii) 
1
6 x

1
3 , hLb x≠ 

1
4   

7. (i) |x 5|  3  (ii) |x 1| < 6  (iii) |3x+ 4|  2  (iv) |x 1|  4 

8.(i) 






 

3
7

3
5: xx , 

 

(ii) 






 

5
6

5
12: xx , 

 
 
(iii) 2<x<3, 
  
(iv) x<3 ev, x>7,  

 

P‚ovšÍ g~j¨vqb 

1. M  2. K  3. N  4. N  5. K 

12. (i) {x:5<x<4}  (ii) {x:x<2}{x:x>3} 

2 1 0 1 2 7
3  

5
3  

2 1 0 1 2 
6
5  

12
5   

1 0 1 2 3 

2 1 0 1 2 3 4 5 6 7 3 4 

2 1 0 3 
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13.(i) (, 3) (1, )    (ii) (,  6 )(2, 0)(2, 6 )  
(iii) (, 2)(1, 1)(2,) (iv) [3, 1] 

14. (i) 4x10 (ii) 3x1  (iii) 
2
5 x−

4
15 , x≠− 

1
3  

15. (i) |x+4|<3 (ii) |x3|<8(iii) |3x+2|<2(iv) |x+3| 5       (v) |2x 5| < 3     (vi) |2x|  5 
16. (i) 4 x 4;  

 

(ii) 3<x<
5
3  ;    

 

(iii) 
2
3 <x<2;    

 

(iv) 
8
5 <x<2 Ges x≠

1
5   

 

(v) x2,x>4;  

 
(vi) 1 x1;  

 

(vi) x>2 ;  
 

(viii) x<5 A_ev, x1;  

 

(ix) 3x1;  

 

(x) 2x3;  

 
18. (K) 5, 1    (L) 1<x<4; 

19. (K)  














7
4;47

7
4;74

xx

xx
xf

hLb

hLb

 

 (L)       (M) 2 x
22
7   

 
20. (K) {x: 3 <x 0}  (L) |2x5|<3  (M) 2 <x< 3 

 

 

2 1 0 1 2 3 4 3 4 

5
3  2 1 0 1 2 3 

2 1 0 2
3  2 1 

2 1 0 1
5  2 1 

8
5  

2 1 0 1 2 3 4 3 

2 1 0 1 2 

1 2 0 

2 1 0 1 3 4 5 

2 1 0 1 2 3 

1 3 0 2 

2 1 0 1 2 3 4 

2 1 0 1 2 3 4 22
7   


