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1 ,ay; 1 – cwTfSk; rhh;GfSk; 
 

  
 
 
 
 
 

 

 

 

 

 

 

 

 

 
 

 
 
 

tiuaiw: 
✓ xU fzkhdJ> ed;F tiuaWf;fg;gl;l> nghUs;fspd; njhFg;G MFk;. 
✓ 𝐴 kw;Wk; 𝐵 vd;gd ,uz;L ntw;wpy;yh fzq;fs; vdpy;> ,tw;wpd; thpirr; Nrhbfspd; 

fzkhdJ (𝑎, 𝑏) 𝑎 ∈ 𝐴, 𝑏 ∈ 𝐵 vd ,Uf;Fk;. ,ij 𝐴 kw;Wk; 𝐵 apd; fhh;Brpad; 
ngUf;fy; vd;fpNwhk;. vdNt 𝐴 × 𝐵 = {(𝑎, 𝑏)|𝑎 ∈ 𝐴, 𝑏 ∈ 𝐵}  

Fwpg;G: 
✓ 𝐴 × 𝐵 MdJ> 𝐴 kw;Wk; 𝐵 vd;w fzq;fSf;fpilNaahd midj;J thpirr; Nrhbfspd; 

fzk; vdpy;> mjd; Kjy; cWg;G 𝐴 apd;  cWg;ghfTk;> ,uz;lhtJ cWg;G 𝐵 apd; 
cWg;ghfTk; ,Uf;Fk;.   

✓ 𝐵 × 𝐴 MdJ> 𝐴 kw;Wk; 𝐵 vd;w fzq;fSf;fpilNaahd midj;J thpirr; Nrhbfspd; 
fzk; vdpy;> Kjy; cWg;G 𝐵 apd; cWg;ghfTk; ,uz;lhtJ cWg;G 𝐴 apd; 
cWg;ghfTk; ,Uf;Fk;.  

✓ nghJthf (𝑎, 𝑏) ≠ (𝑏, 𝑎) Fwpg;ghf 𝑎 = 𝑏 vdpy; (𝑎, 𝑏) = (𝑏, 𝑎). 
✓ fhh;Brpad; ngUf;fiyf; FWf;F ngUf;fy; ( Cross product ) vdTk; Fwpg;gplyhk; 
✓ nghJthf 𝐴 × 𝐵 ≠ 𝐵 × 𝐴, Mdhy; 𝑛(𝐴 × 𝐵) = 𝑛(𝐵 × 𝐴) 
✓ 𝐴 × 𝐵 = ∅ vdpy; 𝐴 = ∅ my;yJ 𝐵 = ∅ 
✓ 𝑛(𝐴) = 𝑝 kw;Wk; 𝑛(𝐵) = 𝑞 vdpy; 𝑛(𝐴 × 𝐵) = 𝑝𝑞 
✓ fhh;Brpad; jsj;jpy; cs;s midj;Jg; Gs;spfspd; fzj;ij (𝑥, 𝑦) vd;w thpirr; 

Nrhbfspd; fzkhf mwpayhk;. ,jpy; 𝑥, 𝑦 Mfpait nka;naz;fs;. ℝ × ℝ vd;w 
fzj;jpy; cs;s midj;Jg; Gs;spfisAk; ehk; fhh;Brpad; jsk; vd miof;fpNwhk;. 

✓ fhh;Brpad; ngUf;fypd; Nrh;g;G kw;Wk; ntl;Lfspd; kPjhd gq;fPl;L gz;Gfs;: 
(i) 𝐴 × (𝐵 ∪ 𝐶) = (𝐴 × 𝐵) ∪ (𝐴 × 𝐶)    (ii) 𝐴 × (𝐵 ∩ 𝐶) = (𝐴 × 𝐵) ∩ (𝐴 × 𝐶) 

✓ 𝐴 × 𝐵 vd;gJ ,U ghpkhzj;jpy; rJuj;jpd; Gs;spfisf; Fwpf;fpwJ. 𝐴 × 𝐵 × 𝐶 vd;gJ 
Kg;ghpkhzj;jpy; fdrJuj;jpd; Gs;spfis Fwpf;fpwJ. 

 
 
 
 
 

 

 

tiuaiw: 𝐴 kw;Wk; 𝐵 vd;gd ,uz;L ntw;wpy;yh fzq;fs; vd;f. 𝐴 apypUe;J 𝐵 f;F cs;s 
cwT 𝑅 MdJ rpy tpjpKiwfis epiwT nra;J> 𝐴 × 𝐵 apd; cl;fzkhf ,Uf;Fk;. 𝑥 ∈ 𝐴 
tpw;Fk; 𝑦 ∈ 𝐵 f;Fkhd cwT 𝑅 d; topahf ,Ue;jhy; 𝑥𝑅𝑦 vd vOjyhk;. 𝑥𝑅𝑦 vd ,Ue;jhy; 
kl;LNk (𝑥, 𝑦) ∈ 𝑅. 

cwT 𝑅 apd; kjpg;gfk; = {𝑥 ∈ 𝐴|𝑥𝑅𝑦 , VNjDk; xU  𝑦 ∈ 𝐵} 

cwT 𝑅 d; Jiz kjpg;gfk; = 𝐵 MFk; 
cwT 𝑅 d; tPr;rfk; = {𝑦 ∈ 𝐵|𝑥𝑅𝑦, VNjDk; xU 𝑥 ∈ 𝐴} 

Fwpg;G: 
✓ Xh; cwit> gl;bay; KiwapNyh my;yJ fzf;fl;likg;G KiwapNyh Fwpf;fyhk;.  
✓ cwitf; fhl;rpg;gLj;jp mwpa mk;Gf;Fwp glj;ij gad;gLj;jyhk;. 
✓ Xu; cwtpy; cWg;Gfs; ,y;iy vd;why; mJ ,d;ik cwT (Null relation) vdg;gLk;. 
✓ 𝑛(𝐴) = 𝑝, 𝑛(𝐵) = 𝑞 vdpy;> 𝐴 kw;Wk; 𝐵 f;F ,ilNa fpilf;Fk; nkhj;j cwTfspd; 

vz;zpf;ifahdJ  2𝑝𝑞MFk;. 

1. cwTfSk; rhh;GfSk; 

 

epidtpy; nfhs;s… 

gapw;rp 1.1  

epidtpy; nfhs;s… 
 

gapw;rp 1.2 
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2   ntw;wpf;F top    - 10Mk; tFg;G fzf;F 

   
 
 

 
 

 

 

tiuaiw: 𝑋 kw;Wk; 𝑌 vd;w ntw;wpy;yh fzq;fSf;fpilNaahd xU cwT 𝑓-y; xt;nthU  

𝑥 ∈ 𝑋  f;Fk; xNu xU 𝑦 ∈ 𝑌 fpilf;fpwJ vdpy; 𝑓 I ehk; “rhh;G” vd;fpNwhk;.  

mjhtJ> 𝑓 = {(𝑥, 𝑦)/xt;nthU 𝑥 ∈ 𝑋 f;Fk;> xNu xU 𝑦 ∈ 𝑌,Uf;Fk;}  
xU rhh;ig> njhlh;GgLj;Jjy; my;yJ cUkhw;wk; nra;jy; vd fUjyhk;. 
 

Fwpg;G: 𝑓: 𝑋 → 𝑌 MdJ xU rhu;G vdpy;> 

✓ fzk; 𝑋I> rhu;G 𝑓 d; kjpg;gfk; vdTk; fzk; 𝑌 I> mjd; Jiz kjpg;gfk; vdTk; miof;fpNwhk;. 

✓ 𝑓(𝑎) = 𝑏 Mf ,Ue;jjhy; rhh;G 𝑓 y; 𝑏 MdJ 𝑎 apd; epoy; cU vdTk; kw;Wk; 𝑎 

MdJ 𝑏 apd; Kd; cU vdTk; miof;fpNwhk;.  

✓ 𝑋 apd; midj;J epoy; cUf;fisAk; nfhz;l fzj;ij 𝑓-apd; tPr;rfk; vd;fpNwhk;.  

✓ 𝑓: 𝑋 → 𝑌 MdJ xU rhh;G vdpy;>  

      i) kjpg;gfj;jpy;; cs;s xt;nthU cWg;gpw;Fk; epoy; cU ,Uf;Fk;.  

      ii) xt;nthU cWg;gpw;Fk; xNu xU epoy; cUjhd; ,Uf;Fk;.  

✓  KbTW fzq;fs;  𝐴 kw;Wk; 𝐵 apy; 𝑛(𝐴) = 𝑝,   𝑛(𝐵) = 𝑞 vdpy;> 𝐴 kw;Wk; 𝐵 f;F 
,ilNaahd nkhj;jr; rhh;Gfspd; vz;zpf;if 𝑞𝑝MFk;.   

✓ rhu;gpd; kjpg;gfj;ij tpsf;Fk; NghJ>  

(i)  𝑓(𝑥) =
1

1+𝑥
  apy;  𝑥 = −1 vdpy; 𝑓(−1) tiuaWf;f KbahJ. vdNt 𝑓 MdJ 𝑥 = −1 I jtpu 

midj;J nka;naz;fSf;Fk; tiuaWf;fg;gLfpd;wJ. Mifahy; 𝑓 d; kjpg;gfkhdJ ℝ − {−1} 

(ii) 𝑓(𝑥) =
1

𝑥2−5𝑥+6
 y; 𝑥 = 2,3 Mf ,Ue;jhy; 𝑓(2) kw;Wk; 𝑓(3) I tiuaaWf;f KbahJ.    

   vdNt 𝑓 I 𝑥 = 2 kw;Wk; 3 jtpu midj;J nka;naz;fSf;F tiuaWf;fyhk;. 

Mifahy; 𝑓 apd; kjpg;gfk; = ℝ − {2,3} 

 
 

       

 

 

 

 

✓ rhh;Gfis Fwpf;Fk; Kiw  

(i) thpirr; Nrhbfspd; fzk; (ii) ml;ltiz Kiw (iii) mk;Gf;Fwp glk; (iv)   tiuglk; 

✓ Fj;Jf;Nfhl;Lr; Nrhjid (Vertical line test): tistiuia xt;nthU Fj;Jf;NfhLk; 
mjpfgl;rk; xU Gs;spapy; ntl;bdhy; mt;tistiu xU rhh;gpidf; Fwpf;Fk;.  

✓ fpilkl;lf;Nfhl;Lr; Nrhjid (Horizontal line test): tistiu xd;Wf;nfhd;whd rhh;igf; Fwpj;jhy;> 
tiuag;gLk; fpilkl;lf;NfhL tistiuia mjpfgl;rkhf xU Gs;spapy; kl;LNk ntl;Lk;.   

✓ xt;nthU rhh;igAk;> xU tistiuahf (curve)  tiuglj;jpy; Fwpg;gplyhk;. Mdhy; 
tiuglj;jpy; tiuag;gLk; midj;J tistiufSk; rhh;ghfhJ.  

 
 
 
 
 
 
 
 

 

gapw;rp 1.3  

epidtpy; nfhs;s… 
 

gapw;rp 1.4 

epidtpy; nfhs;s… 
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3 ,ay; 1 – cwTfSk; rhh;GfSk; 
 

t.vz; ngah; tiuaiw tpsf;fk; 

1 xd;Wf;F 
xd;whd rhh;G 
(xU Gwr; 
rhh;G)  

𝑓: 𝐴 → 𝐵 vd;gJ rhh;G vd;f. 𝐴d; 
ntt;Ntwhd cWg;Gfis 𝐵 y; cs;s 
ntt;NtW cWg;GfSld; 𝑓 MdJ 
njhlh;GgLj;Jkhdhy;> 𝑓 vd;gJ xd;Wf;F 
xd;whd rhh;G MFk;.  

 

2 gytw;wpw;F 
xd;whd rhh;G 

rhh;G 𝑓: 𝐴 → 𝐵 I gytw;wpw;F xd;whd 
rhh;G vdpy;> mr;rhh;gpy; 𝐴-d; xd;wpw;F 
Nkw;gl;l cWg;GfSf;F> 𝐵 -y; xNu epoy; 
cU ,Uf;Fk;.    

3 Nky; rhh;G 
(Nky;Gwr; 
rhh;G) 
 

𝑓: 𝐴 → 𝐵 vd;w xU rhh;G> Nky; rhh;G 
vdpy; 𝑓 -d; tPr;rfkhdJ> 𝑓 -d; Jiz 
kjpg;gfj;jpw;Fr; rkkhf ,Uf;Fk;. 
𝑓(𝐴) = 𝐵   

4 cl;rhh;G xU rhh;G 𝑓: 𝐴 → 𝐵 MdJ cl;rhh;G 
vdpy;> 𝐵 -y; Fiwe;jgl;rk; Xh; 
cWg;gpw;fhtJ>   𝐴 -y; Kd; cU 
,Uf;fhJ.    

5 khwpypr; rhh;G rhh;G 𝑓: 𝐴 → 𝐵 MdJ khwpypr; rhh;G 
vdpy;>   𝑓 -d; tPr;rfkhdJ xNu Xh; 
cWg;igf; nfhz;ljhFk;. mjhtJ> 
𝑓(𝑥) = 𝑐> midj;J  𝑥 ∈ 𝐴 VNjDk; xU 
epiyahd 𝑐 ∈ 𝐵. 

 

6 rkdpr; rhh;G 𝐴 xU ntw;wpyh fzk; vd;f. rhh;G 
𝑓: 𝐴 → 𝐴 MdJ 𝑓(𝑥) = 𝑥 midj;J    
𝑥 ∈ 𝐴 > vd tiuaWf;fg;gl;lhy;> me;j 
rhh;G 𝐴 -apd; rkdpr; rhh;G vdg;gLk;. 
,ij 𝐼𝐴 vdf; Fwpf;fyhk;.    

 

7 ,UGwr; rhh;G 𝑓: 𝐴 → 𝐵 vd;w rhu;G> xd;Wf;F xd;whfTk; 
kw;Wk; Nky;rhu;ghfTk; ,Ue;jhy;> 𝑓 -I 𝐴 
-ypUe;J -𝐵 f;fhd ,UGwr;rhu;G vd;fpNwhk;.  

 

8 nka; kjpg;Gr; 
rhh;G 

rhh;G 𝑓: 𝐴 → 𝐵  MdJ nka; kjpg;Gr; rhh;G vdpy;> 𝑓-apd; tPr;rfkhdJ> 

𝑅 vDk; nka;naz;fspd; cl;fzkhf ,Uf;Fk;. mjhtJ 𝑓(𝐴) ⊆ 𝑅  

 
 
 

 

 
 
 

 

 

 

tiuaiw::  
𝑓: 𝐴 → 𝐵 kw;Wk;  𝑔: 𝐵 → 𝐶  Mfpad ,uz;L  rhh;Gfs; vdpy; 𝑓 kw;Wk; 𝑔 

d; rhh;Gfspd; Nrh;g;G 𝑔 ∘ 𝑓 I  𝑔 ∘ 𝑓(𝑥) = 𝑔(𝑓(𝑥)) midj;J  𝑥 ∈ 𝐴 vd 
tiuaWf;fyhk;. 
✓ nghJthf> VNjDk; ,U rhh;Gfs; 𝑓 kw;Wk; 𝑔 f;F> 𝑓 ∘ 𝑔 ≠ 𝑔 ∘ 𝑓 MFk;.vdNt rhh;Gfspd; 

Nrh;g;G nrayp ghpkhw;W tpjpia G+h;j;jp nra;tjpy;iy. 

epidtpy; nfhs;s… 
 

gapw;rp 1.5 
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4   ntw;wpf;F top    - 10Mk; tFg;G fzf;F 

✓ kjpg;gfk; 𝑔 apd; cl;fzkhf> 𝑔apd; tPr;rfk; 𝑓 Mf ,Ue;jhy; kl;LNk rhu;Gfspd; Nru;g;G 
𝑔 ∘ 𝑓(𝑥) ,Uf;Fk;.   

✓ %d;W rhh;Gfspd; Nrh;g;ghdJ vg;nghOJk; Nrh;g;G tpjpia G+h;j;jp nra;Ak;. mjhtJ>  

 𝑓 ∘ (𝑔 ∘ ℎ) = (𝑓 ∘ 𝑔) ∘ ℎ. 

✓ 𝑓: 𝑅 → 𝑅 vd;w rhh;ghdJ> 𝑓(𝑥) = 𝑚𝑥 + 𝑐,   𝑚 ≠ 0 vd tiuaWf;fg;gl;lhy;> mJ Nehpa 
rhh;ghFk;.  

xU rpy Fwpg;gpl;l Neupa rhu;GfSk; mjd; tiuglq;fSk; fPNof; nfhLf;fg;gl;Ls;sd. 
vz; rhu;G kjpg;gfk; kw;Wk; tiuaiw tiuglk; 

1 rkdpr;rhu;G 𝑓: 𝑅 → 𝑅 MdJ 𝑓(𝑥) = 𝑥 vd 
tiuaWf;fg;gLfpwJ. 

 
 

2 $l;ly; jiyfPopr;rhu;G 𝑓: 𝑅 → 𝑅 MdJ 𝑓(𝑥) = −𝑥 
vd tiuaWf;fg;gLfpwJ. 

 

✓ xU rhh;G 𝑓: 𝑅 → 𝑅, 𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐,  (𝑎 ≠ 0)  vd tiuaWf;fg;gl;lhy;> mij ,Ugbr; 
rhh;G vd;fpNwhk;.  

 

rhh;G> kjpg;gfk;> tPr;rfk; kw;Wk; tiuaiw tiuglk; 

𝑓: 𝑅 → 𝑅 MdJ 𝑓(𝑥) = 𝑥2, 𝑥 ∈ 𝑅, 

 𝑓(𝑥) ∈ [0, ∞ ) vd tiuaWf;fg;gLfpwJ.  

 
 

𝑓: 𝑅 → 𝑅 MdJ 𝑓(𝑥) = −𝑥2, 𝑥 ∈ 𝑅. 

𝑓(𝑥) ∈ (−∞, 0]  vd tiuaWf;fgLfpwJ. 

 
 

xU rhh;G 𝑓: 𝑅 → 𝑅, 𝑓(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑,    (𝑎 ≠ 0)  vd 
tiuaWf;fg;gl;lhy;> mijf; fdr; rhh;G my;yJ Kg;gb rhh;G vd 
miof;fpNwhk;.  

 
 

xU rhh;G 𝑓: 𝑅 − {0} → 𝑅  , 𝑓(𝑥) =
1

𝑥
  vd tiuaWf;fg;gl;lhy;> mJ 

jiyfPo;r;rhh;G vdg;gLk;.  
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5 ,ay; 1 – cwTfSk; rhh;GfSk; 

xU rhh;G 𝑓: 𝑅 → 𝑅 I  𝑓(𝑥) = 𝑐, ∀ 𝑥 ∈ 𝑅 vd tiuaWf;fg;gl;lhy; 
mJ khwpypr;rhh;G vdg;gLk;.  

 

 
kl;L my;yJ kpif kjpg;Gr; rhu;G:  

 𝑓: 𝑅 → [0, ∞) MdJ 𝑓(𝑥) = |𝑥| = {
𝑥 ; 𝑥 ≥ 0

−𝑥 ; 𝑥 < 0
 vd 

tiuaWf;fg;gLfpwJ. 

 

kl;Lr;rhu;ghdJ xU Neupa rhu;G ,y;iy. Mdhy; mJ ,U Neupa rhu;Gfs; 𝑥 kw;Wk; −𝑥 fye;j 
fyitahFk;.   
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