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স্বোগতম



Ab¦q (Relation) : g‡b Kwi, 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| awi, A I B †m‡Ui Ab¦q R Øviv wb‡`©wkZ| GB R Øviv Ggb GKwU †Lvjv evK¨ †evSv‡bv

nq hv A  B| †m‡Ui m`m¨ (x, y) †Rv‡oi Rb¨ P(x, y) mZ¨ ev wg_¨v n‡Z cv‡i| GLv‡b P(x, y) Øviv x I y Gi g‡a¨ m¤úK© †evSvq| x I y

m¤úwK©Z n‡j P(x, y) mZ¨ Avevi x I y m¤úwK©Z bv n‡j P(x, y) mZ¨ bq| AZGe R  A  B

mvaviYZ R = {xA, yB, P(x,y)} Øviv Ab¦q m~wPZ Kiv nq| aRb Gi A_© nj a, b Gi mv‡_ m¤úwK©Z| aRb n‡j P(a,b) mZ¨ n‡e| Avevi

P(a, b) mZ¨ n‡j aRb n‡e| AZGe, xA, yB n‡j R = {(x, y) | (x, y) AB} Avevi x I y m¤úwK©Z bv n‡j (x, y)  R Ges

wecixZ µ‡gI mZ¨|

D`vniY 1 t A = {1, 2, 3, 4} Ges B = {1, 3, 5} ỳwU †mU we‡ePbv Kwi| †mU ỳwUi Kv‡Z©mxq ¸YR, AB = {1, 2, 3, 4}  {1, 3, 5}

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

A †m‡Ui †h †h Dcv`vb B †m‡Ui †h †h Dcv`v‡bi †P‡q †QvU Zv‡`i wb‡q µg‡Rv‡oi GKwU †mU F MVb Kwi|

AZGe, F = {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)}

¯úóZB,F †m‡Ui AšÍf©y³ µg‡Rvo¸‡jvi cÖ_g Dcv`vb A †mU †_‡K Ges wØZxq Dcv`vb B †mU †_‡K †bqv n‡q‡Q †hb cÖ_g Dcv`vbwU wØZxq

Dcv`v‡bi †P‡q †QvU nq| G‡¶‡Î ejv nq,F †mUwU A †_‡K B †m‡U GKwU Ab¦q| cÖZx‡Ki mvnv‡h¨ Avgiv Ab¦qwU wb¤œwjwLZfv‡e eY©bv Ki‡Z cvwit

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 t hw` A = {2, 3, 4, 5} Ges B = {3, 6, 7, 10} ỳwU †mU we‡ePbv Kwi|

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

Giƒc Awb¦Z m`m¨‡`i Øviv MwVZ µg‡Rvo¸‡jvi †mU D MVb Kwi|  AZGe, D = {(2, 6), (2, 10), (3, 3), (3, 6), (5, 10)}

GB D †mUwU Øviv D‡jøwLZ wefvR¨Zv m¤úK©wU eY©bv Kiv hvq| D †m‡U AšÍf©y³ µg‡Rvo¸‡jvi cÖ_g c` A †m‡Ui m`m¨ I wØZxq c` B †m‡Ui
m`m¨ Ges cÖ_g c` Øviv wØZxq c` wefvR¨| 

GLv‡b D †mUwU A †mU †_‡K B †m‡U GKwU Ab¦q Ges D={(x, y)|xA, yB Ges x Øviv y wefvR¨}| ¯úóZB, D  AB

msÁvt wbw`©ó kZ©  mv‡c‡ÿ ỳBwU †mU m¤úK© MVb Ki‡j A_©vr 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| A †_‡K B Gi Ab¦q R  A  B.

Avevi, A †mU n‡j AA Gi †Kvb Ak~b¨ Dc‡mU A †m‡U GKwU Ab¦q ejv nq|  cÖ‡Z¨K Ab¦q GK ev GKvwaK µg‡Rv‡oi GKwU †mU|
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Ab¦‡qi †Wv‡gb Ges †iÄ (Domain and Range of relation) : Aš^‡qi m`m¨ µg‡Rvo¸wji cÖ_g Dcv`vb wb‡q MwVZ
†mU‡K Aš^‡qi †Wv‡gb Ges wØZxq Dcv`vbMwj wb‡q MwVZ †mU‡K Aš^‡qi †iÄ e‡j|

awi, A †mU †_‡K B †m‡U F GKwU Ab¦q, A_©vr F AB, F †m‡U AšÍf©y³ µg‡Rvo¸‡jvi cÖ_g Dcv`vbmg~‡ni †mU‡K F Gi †Wv‡gb
Ges wØZxq Dcv`vbmg~‡ni †mU‡K F Gi †iÄ ejv nq| F Gi †Wv‡gb‡K †Wvg F Ges †iÄ‡K †iÄ F wj‡L ms‡¶‡c cÖKvk Kiv nq|

D`vniY 3 t c~‡e© D`vniY-1 G ewY©Z Ab¦q F = {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)} Gi †Wv‡gb I †iÄ wbY©q Kwi|

mgvavb t F = {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)}

F Gi m`m¨ µg‡Rvo¸‡jvi cÖ_g Dcv`vb¸‡jvi †mU {1, 2, 3, 4} Ges wØZxq Dcv`vb¸‡jvi †mU {3, 5}

AZGe, †Wv‡gb F = {1, 2, 3, 4} Ges †iÄ F = {3, 5}

wecixZ Ab¦q (Inverse relation):

hw` A †mU †_‡K B †m‡U GKwU Ab¦q F nq, Z‡e F Gi µg‡Rvo¸‡jvi cÖ_g Dcv`vb‡K wØZxq Dcv`vb Ges wØZxq Dcv`vb‡K cÖ_g
Dcv`vb wb‡q MwVZ µg‡Rv‡oi †mU‡K B †mU †_‡K A †m‡U F Gi wecixZ Aš^q ejv nq| G‡K F-1 Øviv m~wPZ Kiv nq|

Dc‡iv³ F = {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)} Aš^‡qi wecixZ Aš^q F-1 n‡j

wecixZ Aš^q F-1 = {(3, 1), (3, 2), (5, 1), (5, 2), (5, 3), (5, 4)} Ges

wecixZ Aš^q F-1 Aš^‡qi †Wv‡gb I †iÄ n‡e h_vµ‡g F Aš^‡qi †iÄ I †Wv‡gb|



dvskb (Function):
dvsk‡bi msÁv (Ab¦‡qi gva¨‡g)t GKwU we‡kl ai‡bi Aš̂q‡K dvskb e‡j| hw` †Kvb Ab¦‡q Aew ’̄Z µg‡Rv‡oi cÖ_g Dcv`vb¸wj wfbœ

wfbœ n‡j A_ev GKB cÖ_g Dcv`vbwewkó ỳwU wfbœ µg‡Rvo bv _v‡K , Z‡e H Ab¦q‡K dvskb ejv nq|

A_©¨vr A †mU †_‡K B †m‡U GKwU Aš^q F †K dvskb ejv n‡e, hw` A †m‡Ui cÖwZwU Dcv`vb Aš̂‡qi m`m¨ µg‡Rvo¸wji cÖ_g Dcv`v‡b

AšÍf©y³ _v‡K Ges µg‡Rvo¸wji &cÖ_g Dcv`vb wfbœ wfbœ nq|

Dnv‡K F : A → B cÖZxK Øviv cÖKvk Kiv nq|

D`vniY¯^iƒc: A = {–2, –1, 0, 1, 2}  Ges B = {4, 1, 0, 1, 4}  n‡j F = {(x, y) | xA, yB Ges y=x2 }

A_©¨vr F = {(–2, 4), (–1, 1), (0, 0), (1, 1), (2, 4)} Aš̂qwU‡K jÿ Ki‡j †`Lv hvq †h, F Ab¦‡qi m`m¨ µg‡Rvo¸‡jvi 1g Dcv`vb wfbœ

wfbœ Ges 1g Dcv`vb¸wj wb‡q MwVZ †mU A Gi mgvb| AZGe,msÁv Abymv‡i, F Ab¦qwU GKwU dvskb| Zvn‡j A †mU dvsk‡bi †Wv‡gb|
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dvsk‡bi msÁv (Pj‡Ki mvnv‡h¨): hw` x GKwU ¯^vaxb PjK Ges y Aaxb PjK nq Ges ¯^vaxb PjK x Gi cÖwZwU wfbœ wfbœ ev¯Íe gv‡bi

Rb¨ Aaxb PjK y Gi hw` Ges †Kej hw` GKwU ev¯Íe gvb cvIqv hvq, Z‡e ¯^vaxb PjKwewkó ivwkwU‡K Aaxb Pj‡Ki GKwU dvskb e‡j A_©¨vr

y †K x Gi dvskb ejv nq| Bnv‡K y = f(x) Øviv cÖKvk Kiv nq| GLv‡b x Gi gv‡bi Dci y wbf©ikxj| Kv‡RB x n‡”Q ¯^vaxb PjK Ges y

Aaxb PjK|

D`vniY¯̂iƒc: f : R → R Gi Rb¨ GK GKwU

dvskb| Avevi wKš‘f : R → R Gi Rb¨ dvskb bq|  †Kbbv x cÖwZwU gv‡bi Rb¨ y Gi ỳwU

gvb cvIqv hvq| †hgb x = 2 n‡j .

dvsk‡bi msÁv (†m‡Ui mvnv‡h¨): g‡b Kwi, A I B ỳwU Ak~b¨ †mU| hw` A I B Gi g‡a¨ Ggb GKwU m¤úK©hy³ nq †h, hv‡Z A Gi

cÖ‡Z¨KwU c` x, B Gi †Kvb bv †Kvb GKK c` y Gi mv‡_ †hvMv‡hvM m„wó K‡i, Z‡e GB m¤úK©wU‡K dvskb e‡j| D‡jøL¨, A †m‡Ui GKwU

Dcv`v‡bi Rb¨ B †m‡U †KejgvÎ GKwU Dcv`vb _vK‡e Ges GKvwaK Dcv`vb _vK‡Z cvi‡e bv| Z‡e A †m‡Ui GKvwaK Dcv`v‡bi Rb¨ B

†m‡U GKwU Dcv`vb _vK‡Z cv‡i| A †m‡Ui x Dcv`vb B †m‡Ui †h Dcv`v‡bi mv‡_ m¤úwK©Z Zv‡K f(x) ev, (x) ev, (x) ev, g(x) Øviv

m~wPZ Kiv nq|  cÖZx‡Ki mvnv‡h¨ wjLv hvq t f : A→B, ev,  : A→B,  : A→B BZ¨vw`|

D`vniY¯^iƒc:  wb‡¤œ ewY©Z wPÎ †_‡K †`Lv hvq †h, A †m‡Ui Dcv`vb 2, B †m‡Ui ỳwU Dcv`vb 6 Ges10 Gi mv‡_ m¤úwK©Z| Avevi A †m‡Ui

Dcv`vb 3, B †m‡Ui ỳwU Dcv`vb 3 Ges 6 Gi mv‡_ m¤úwK©Z|  myZivs A Ges B Gi ga¨Kvi m¤úK© dvskb bq|
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1-xf(x)y   ;1xf(x)y  ;13)( 2  xxfy

2xf(x)y 2 

622f(2)y 2 



mgm¨v-1 t cÖ`Ë T Ab¦qwU‡K µg‡Rv‡oi †mUiƒ‡c cÖKvk Ki Ges Ab¦qwU dvskb wKbv wba©viY Ki t

T = {(x, y) ;  xA, yA Ges x–y = 1} †hLv‡b A ={–3, –1, 0, 1, 2}

mgvavb t cÖ‡Z¨K xA Gi Rb¨ x–y = 1 

ev, y = x –1 Gi gvb wbY©q t

wKš‘  -4A, -2A AZGe (–3, –4)T, (–1, –2)T

T = {(0, –1), (1, 0), (2, 1)}

dvsk‡bi msÁvbyhvqx, †Kvb Ab¦‡q GKB cÖ_g Dcv`vbwewkó ỳwU wfbœ µg‡Rvo bv _vK‡j H Ab¦qwU dvskb nq|

AZGe, T Ab¦qwU GKwU dvskb|

x –3 –1 0 1 2

y = x -1 –4 –2 –1 0 1



wb‡Pi wPÎ †_‡K wbY©q Ki †KvbwU dvskb Ges †KvbwU dvskb bq :



evwoi KvR:

1.  A ={1, 2, 3, 4} †mU †_‡K B ={1, 3, 5} †m‡U ewY©Z S GKwU Ab¦q,

†hLv‡b S ={(x, y) ; xA, yB Ges x+y =7}. S †K µg‡Rv‡oi †mUiƒ‡c cÖKvk Ki|

2. cÖ`Ë S Ab¦‡qi †Wv‡gb Ges †iÄ wbY©q Ki t

(i) S = {(2, 1), (2, 2), (2, 3)}

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

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

3. cÖ`Ë S Ab¦qwU‡K ZvwjKv c×wZ‡Z eY©bv Ki Ges †Wvg S I †iÄ S wbY©q Ki| 

†hLv‡b A ={–2, –1, 0, 1, 2},  S ={(x, y) ; xA, yA Ges x+y =1}

4. cÖ`Ë T Ab¦qwU µg‡Rv‡oi †mUiƒ‡c wjL Ges Ab¦qwU dvskb wKbv wbY©q Ki: 

†hLv‡b A ={–2, –1, 0, 1, 2};  T ={(x, y) ; xA, yA Ges y = x2}

5. N ¯^vfvweK msL¨vi †mU Ges S ={(x,y) ; xN, yN Ges 2x+y=10} n‡j, Ab¦q †_‡K S µg‡Rv‡oi

†mUiƒ‡c cÖKvk Ki Ges Gi †Wv‡gb Ges †iÄ wbY©q Ki|



ab¨ev`


