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6   ntw;wpf;F top - 10Mk; tFg;G fzf;F 

 
 

 
 
 
   
 
 
 

 
 

1. cwTfSk; rhu;GfSk;  
tiuaiw 

fhh;Brpad; ngUf;fy;: 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} 

cwT (𝑹): 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. 

Fj;Jf;Nfhl;Lr; Nrhjid: xU tistiuia> xt;nthU Fj;Jf;NfhLk; xNu xU Gs;spapy; ntl;bdhy;>    
mt;tistiu xU rhu;gpidf; Fwpf;Fk;.   

fpilkl;lf;Nfhl;Lr; Nrhjid: tistiu xd;Wf;nfhd;whd rhu;igf; Fwpj;jhy;> tiuag;gLk; fpilkl;lf;NfhL 
tistiuia xNu xU Gs;spapy; kl;LNk ntl;Lk;. 

rhu;Gfspd; Nru;g;G: 𝑓: 𝐴 → 𝐵 kw;Wk;  𝑔: 𝐵 → 𝐶  Mfpad ,uz;L rhu;Gfs; vdpy;> 𝑓 kw;Wk; 𝑔 -d; rhu;Gfspd; 
Nru;g;G 𝑔 ∘ 𝑓  -I  𝑔 ∘ 𝑓(𝑥) = 𝑔(𝑓(𝑥)) ∀ 𝑥 ∈ 𝐴 vd tiuaWf;fyhk;. 

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

,Ugbr; rhu;G: xU rhu;G 𝑓: 𝑅 → 𝑅,𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 (𝑎 ≠ 0) vd tiuaWf;fg;gl;lhy;> mJ ,Ugbr; rhu;ghFk;. 

Kg;gbr; rhu;G: xU rhu;G 𝑓: 𝑅 → 𝑅,𝑓(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑  (𝑎 ≠ 0)  vd tiuaWf;fg;gl;lhy;> mJ Kg;gbr; rhu;ghFk;. 

jiyfPo;r; rhu;G: xU rhu;G 𝑓: 𝑅 − {0} → 𝑅, 𝑓(𝑥) =
1

𝑥
  vd tiuaWf;fg;gl;lhy;> mJ jiyfPo;r; rhu;ghFk;. 

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

rhu;Gfspd; tiffs; 
tiuaiw vLj;Jf;fhl;L 

xd;Wf;F xd;whd rhu;G: (xUGwr; rhu;G) 

𝑓: 𝐴 → 𝐵 vd;gJ xU rhu;G vd;f. 𝐴 -apd; ntt;Ntwhd cWg;Gfis 𝐵 -y; 
cs;s ntt;NtW cWg;GfSld; 𝑓 MdJ njhlu;GgLj;Jkhdhy;> 𝑓 vd;gJ 
xd;Wf;F xd;whd rhu;G MFk;.    

 

gytw;wpw;F xd;whd rhu;G:  

𝑓: 𝐴 → 𝐵 gytw;wpw;F xd;whd rhu;G vdpy;> mr;rhu;gpy; 𝐴 –apd; xd;wpw;F 
Nkw;gl;l cWg;GfSf;F> 𝐵 –y; xNu epoy; cU ,Uf;Fk;.  
Nky; rhu;G:  (Nky;Gwr; rhu;G) 

𝑓: 𝐴 → 𝐵 vd;w xU rhu;G> Nky; rhu;G vdpy;> 𝑓 –apd; tPr;rfkhdJ> 𝑓–apd; 
Jiz kjpg;gfj;jpw;Fr; rkkhf ,Uf;Fk;.  
cl;rhu;G:   

xU rhu;G 𝑓: 𝐴 → 𝐵 MdJ cl;rhu;G vdpy;>  𝐵 –y; Fiwe;jgl;rk; Xu; 
cWg;gpw;fhtJ> 𝐴 –y; Kd; cU ,Uf;fhJ. 

 
,UGwr; rhu;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;. 

 

khwpypr; rhu;G:  rhu;G 𝑓: 𝐴 → 𝐵 MdJ khwpypr;rhu;G vdpy;> 𝑓 –d; tPr;rfkhdJ 
xNu Xu; cWg;igf; nfhz;ljhFk;. mjhtJ> 𝑓(𝑥) = 𝑐, ∀   𝑥 ∈ 𝐴 kw;Wk; 
VNjDk; xU epiyahd 𝑐 ∈ 𝐵. 

 

rkdpr; rhu;G: 𝐴 xU ntw;wpy;yh fzk; vd;f. rhu;G 𝑓: 𝐴 → 𝐴 MdJ  𝑓(𝑥) = 𝑥 
∀ 𝑥 ∈ 𝐴 vd tiuaWf;fg;gl;lhy;> me;j rhu;G 𝐴 –apd; rkdpr; rhu;G vdg;gLk;. 
,ij 𝐼𝐴 vdf; Fwpf;fyhk;. 

 
 

tiuaiwfSk; Njw;wq;fSk;  
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7  R+j;jpuq;fs;> tiuaiwfs;> Njw;wq;fs;    

2. vz;fSk; njhlh;thpirfSk; 
 

tiuaiw 
nka;naz;fspd; njhlh;thpir: ,ay; vz;fspd; kPJ tiuaWf;fg;gl;l> nka;naz; kjpg;Gfisg; ngWk; rhh;ghFk;. 
KbTW njhlh;thpir : xU njhlh;thpir KbTW vz;zpf;ifapy; cWg;Gfisf; nfhz;bUf;Fk;. 
KbTwhj; njhlh;thpir : xU njhlh;thpir KbTwh vz;zpf;ifapy; cWg;Gfisf; nfhz;bUf;Fk;. 
$l;Lj;njhlh; tupir: 𝑎 kw;Wk; 𝑑 vd;gd nka;naz;fs; vdpy;> 𝑎, 𝑎 + 2𝑑, 𝑎 + 3𝑑, 𝑎 + 4𝑑, …vd;w tbtpy;    
mikAk; vz;fs; xU $l;Lj; njhlh;thpiria mikf;Fk;. ,q;F. 𝑎 → Kjy; cWg;G 𝑑 → nghJ tpj;jpahrk;. 
njhlh;fs;: xU njhlu;tupirapd; cWg;Gfspd; $Ljy; njhlu; vdg;gLk;. 𝑎1, 𝑎2, 𝑎3, … 𝑎𝑛 … vd;gJ xU nka;naz; 
njhlu;tupir vd;f. ,q;F 𝑎1 + 𝑎2 + 𝑎3 + ⋯ vd;gJ nka;naz; njhlu; MFk;. 
KbTWnjhlh;: xU njhlupy; KbTW vz;zpf;ifapy; cWg;Gfs; mikAkhdhy; mJ KbTW njhlu; vdg;gLk;. 
KbTwhj;njhlh;: xU njhlupy; KbTwh vz;zpf;ifapy; cWg;Gfs; mikAkhdhy; mJ KbTwh njhlu; vdg;gLk;. 
$l;Lj; njhlh;: xU njhlupd; cWg;Gfs; $l;Lj; njhlu;tupirapy; mikAkhdhy; mJ $l;Lj;njhluhFk;. 
ngUf;Fj;njhlh; tupir: Kjy; cWg;igj; jtpu;j;J kw;w cWg;Gfs; midj;Jk; mjw;F Ke;ija cWg;ig xU 
G+r;rpakw;w khwhj vz;zhy; ngUf;ff; fpilf;Fk; njhlu;tupirahFk;. 𝑎 kw;Wk; 𝑟 ≠ 0 vd;gd nka;naz;fs; vd;f.   
𝑎, 𝑎𝑟, 𝑎𝑟2, … 𝑎𝑟𝑛−1  vd;gd ngUf;FnjhluhFk;.  ,q;F> 𝑎 → Kjy; cWg;G,  𝑟 → nghJ tpfpjk;. 
ngUf;Fj; njhlh;: xU njhlupd; cWg;Gfs; ngUf;Fj; njhlu;tupirapy; mikAkhdhy; mJ ngUf;Fj;njhluhFk;. 
kl;L xUq;fpirT: 𝑎  kw;Wk; 𝑏 –f;F ,ilNa cs;s tpj;jpahrk; 𝑛–apd; klq;F vdpy; kl;L  𝑛–apd; mbg;gilapy;    𝑎 
Ak;> 𝑏Ak; xUq;fpirT cilajhFk;. mjhtJ 𝑎 − 𝑏 = 𝑘𝑛, 𝑘 𝜖 𝕫.  ,ij  𝑎 ≡ 𝑏 (kl;L 𝑛). 
,q;F 𝑛 vd;gJ kl;L vz; vdTk;> NtW topahf 𝑎 ≡ 𝑏 (kl;L 𝑛) vd;gjd; nghUs; 𝑎 − 𝑏 MdJ 𝑛 My; tFgLk; vdyhk;.            

Njw;wq;fs ;    
Njw;wk; 1: A+f;spbd; tFj;jy; Jizj; Njw;wk;: 𝑎 kw;Wk; 𝑏  vd;gd VNjDk; ,U kpif KOf;fs; vdpy;> 
𝑎 = 𝑏𝑞 + 𝑟, 0 ≤ 𝑟 < 𝑏 vd;wthW 𝑞, 𝑟 vDk; jdpj;j KOf;fs; fpilf;Fk;. 
nghJikg;gLj;jg;gl;l A+f;spbd; tFj;jy; Jizj;Njw;wk;: 𝑎 kw;Wk; 𝑏, (𝑏 ≠ 0) vd;gd VNjDk; ,U KOf;fs; 
vdpy;> 𝑎 = 𝑏𝑞 + 𝑟, 0 ≤ 𝑟 < |𝑏| vd;wthW 𝑞, 𝑟 vDk; KOf;fs; fpilf;Fk;. 
Njw;wk ; 2:  𝑎 & 𝑏 vd;gd 𝑎 = 𝑏𝑞 + 𝑟, vd mikAk; kpif KOf;fs; vdpy;> 𝑎 & 𝑏 Mfpatw;wpd; midj;Jg; nghJ 
tFj;jpfSk; KiwNa 𝑏 & 𝑟 Mfpatw;wpd; nghJ tFj;jpfSf;Fr; rkkhf ,Uf;Fk;> NkYk; ,jd; kWjiyAk; cz;ik.  
Njw;wk; 3: 𝑎 & 𝑏 vd;gd ,U kpif KOf;fs; kw;Wk; 𝑎 > 𝑏 vdpy;> (𝑎, 𝑏) -apd; kP.ngh.t = (𝑎 − 𝑏, 𝑏) -apd; kP.ngh.t 
Njw;wk ; 4: (mbg;gil vz;zpay; Njw;wk ;): 1 Ij; jtph;j;J> midj;J kpif KOf;fisAk; xU gfh vz;zhf 
my;yJ gfh vz;fspd; ngUf;fw;gydhff; fhuzpg;gLj;j KbAk;. NkYk; ,e;j fhuzpg;gLj;jyhdJ (gfh vz;fs; 
vOjg;gLk; thpiriaj; jtph;j;J) xNu Kiwapy; mikAk;. 
Njw;wk ; 5: 𝑎, 𝑏, 𝑐 kw;Wk; 𝑑 vd;gd KOf;fs; kw;Wk; 𝑚 vd;gJ xU kpif KO  𝑎 ≡ 𝑏 (kl;L 𝑚), 𝑐 ≡ 𝑑 (kl;L 𝑚) 
vdpy;>   (i) (𝑎 + 𝑐) ≡ (𝑏 + 𝑑)(kl;L 𝑚)         (ii) (𝑎 − 𝑐) ≡ (𝑏 − 𝑑)(kl;L 𝑚)        (iii) (𝑎 × 𝑐) ≡ (𝑏 × 𝑑)(kl;L 𝑚) 
Njw;wk; 6: 𝑎 ≡ 𝑏 (kl;L 𝑚) vdpy;> (i) 𝑎𝑐 = 𝑏𝑐 (kl;L  𝑚)  (ii) 𝑎 ± 𝑐 = 𝑏 ± 𝑐 (kl;L  𝑚),   c - VNjDk; xU KOf;fs;. 

 

3. ,aw;fzpjk; 
tiuaiw 

tpfpjKW Nfhitfs; : 
𝑝(𝑥)

𝑞(𝑥)
 vd;w tbtpy; tpfpjKW Nfhitfs;;;. ,q;F 𝑝(𝑥) kw;Wk; 𝑞(𝑥) vd;git gy;YWg;Gf; 

Nfhitfs; kw;Wk; 𝑞(𝑥) ≠ 0. tpfpjKW Nfhitfis ,U gy;YWg;Gf; Nfhitfspd; tpfpjkhff; fUjyhk;. 

tpyf;fg;gl;l kjpg;G: ve;j nka; kjpg;gpw;F> 
𝑝(𝑥)

𝑞(𝑥)
 (RUq;fpa tbtpy;) vDk; tpfpjKW Nfhitia tiuaWf;fg;gl 

Kbatpy;iyNah mk;kjpg;ig> nfhLf;fg;gl;l tpfpjKW Nfhitapd; tpyf;fg;gl;l kjpg;G vd;Nghk;. 
,Ugbf;Nfhit: 𝑝(𝑥) vd;gJ ,Ugbf;Nfhitnadpy;> 𝑝(𝑥)  = 𝑎𝑥2 + 𝑏𝑥 + 𝑐, 𝑎 ≠ 0 &  𝑎, 𝑏, 𝑐 Mfpait nka; vz;fshFk;. 
,Ugb gy;YWg;Gf; Nfhitapd; G+r;rpaq;fs;: 𝑝(𝑥) vd;gJ xU gy;YWg;G Nfhit vd;f. 𝑝(𝑎) = 0 vdpy;  𝑥 = 𝑎  vd;gJ  
 𝑝(𝑥) -apd; xU G+r;rpakhFk;. 
,Ugbr; rkd;ghl;bd; %yq;fs;: 𝑎𝑥2 + 𝑏𝑥 + 𝑐 vd;w Nfhitapd; kjpg;igg; G+r;rpakhf;Ffpd;w 𝑥 -apd; kjpg;Gfis                   

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 vd;w ,Ugbr; rkd;ghl;bd; %ykhdJ 𝑥 =
 −𝑏±√𝑏2−4𝑎𝑐

2𝑎
  

mzp:  nrt;tf mLf;F mikg;ig mzp vdg;gLk;. fpilkl;l mLf;F ⟶ epiu> nrq;Fj;J kl;l mLf;F ⟶ epuy;.  
mzpapd; tupir:  𝐴 vd;w Xu; mzpapy;  𝑚 epiufSk; 𝑛 epuy;fSk; vdpy;> 𝐴 –d; mzpapd; tupir 𝑚 × 𝑛 MFk;. 
epiu epuy; khw;W mzp: 𝐴 vd;w mzpapd; epiufis epuy;fshfTk; my;yJ epuy;fis epiufshfTk; khw;wf; fpilf;Fk; 
mzp 𝐴 –apd; epiu epuy; khw;W mzp vdg;gLk;. 𝐴 –apd; epiu epuy; khw;W mzpia 𝐴𝑇  vd vOjyhk;.  
rk mzpfs;: mzpfs; 𝐴 kw;Wk; 𝐵 Mfpatw;wpd; tupirfs; kw;Wk; 𝐴-apy; cs;s xt;Nthu; cWg;Gk; 𝐵-apy; cs;s 
xj;j cWg;GfSf;Fr; rkk; vdpy;> 𝐴 kw;Wk; 𝐵 Mfpait rk mzpfs; vdg;gLk;.  
vjpu; mzp: mzp (−𝐴)𝑚×𝑛 -apd; vjpu; mzp 𝐴𝑚×𝑛 vd;wthW mikAk;. −𝐴 vd;w mzpapy; cs;s midj;J 
cWg;GfSk; 𝐴-tpy; cs;s xj;j cWg;Gfspd; $l;ly; Neu;khwy;fshf ,Uf;Fk;.  
$l;ly; rkdp: mzp $l;lypy; ntw;W mzp my;yJ G+r;rpa mzpahdJ $l;ly; rkdpahFk;. 𝐴 vd;gJ VjhtJ Xu; 
mzp vd;f. 𝐴 + 𝑂 = 𝑂 + 𝐴 = 𝐴 ($l;ly; rkdp gz;G) ,q;F> 𝐴 vd;w mzpAk; 𝑂  vd;w ntw;W mzp my;yJ G+r;rpa 
mzpAk; xNu tupiriaiaf; nfhz;bUf;Fk;.  
mzpapd; $l;ly; Neu;khW: 𝐴 vd;gJ VjhtJ Xu; mzp vd;f. −𝐴 vd;gJ 𝐴–apd; $l;ly; Neu;khW.                      
,q;F> 𝐴 + (−𝐴) = (−𝐴) + 𝐴 = 𝑂 vdf; fpilf;Fk;. 
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mzpfspd; tiffs; 
tiuaiw vLj;Jf;fhl;L 

epiu mzp: Xu; mzpapy; xNu xU epiu kl;Lk; ,Uf;Fk; ⇒ tupir = 1 × 𝑛 𝐴 = [5 3 4  1] ⇒ tupir = 1 × 4 
epuy; mzp: Xu; mzpapy; xNu xU epuy; kl;Lk; ,Uf;Fk;. 

tupir = 𝑚 × 1  𝐴 = [
1
2
5

] ;  tupir = 3 × 1 

rJu mzp: Xu; mzpapy; epiu kw;Wk; epuy; vz;zpf;iffs; rkkhf ,Uf;Fk;.  
                    tupir = 𝑚 × 𝑚 

𝐴 = [
1 2
3 4

]  ; tupir = 2 × 2 

%iytpl;l mzp: Xu; rJu mzpapy; Kjd;ik %iy tpl;lj;jpw;F NkNyAk; 
fPNoAk; cs;s cWg;GfSk; G+r;rpaq;fshf ,Uf;Fk;.  

tupir = 𝑚 × 𝑚 
𝐴 = [

3 0 0
0 1 0
0 0 2

]; tupir = 3 × 3 

jpirapyp mzp: xU %iytpl;l mzpapy; Kjd;ik %iytpl;l cWg;Gfs; 
rkkhf ,Ug;gpd; mJ jpirapyp mzpahFk;. tupir = 𝑚 × 𝑚 

𝐴 = [
7 0 0
0 7 0
0 0 7

];  tupir = 3 × 3 

rkdp (m) myF mzp ( 𝑰 ): xU rJu mzpapy; Kjd;ik %iytpl;l cWg;Gfs; 
xt;nthd;Wk; 1 vdpy; me;j mzp myF mzp MFk;.   tupir = 𝑚 × 𝑚 

𝐼2 = 𝐴 = [
1 0
0 1

] 

 
G+r;rpa (m) ntw;W mzp ( 𝑶 ):  
Xu; mzpapy; cs;s midj;J cWg;GfSk; G+r;rpakhFk;. 
                      tupir = 𝑚 × 𝑛 

𝑂 = 𝐴 = [
0 0
0 0
0 0

] 

fPo; Kf;Nfhz mzp:   
xU rJu mzpapy; Kjd;ik %iytpl;lj;jpw;F NkNy cs;s cWg;Gfs; 
midj;Jk; G+r;rpakhFk;. 

𝐴 = [
7 0 0
4 8 0
6 1 9

] 

Nky; Kf;Nfhz mzp:   
xU rJu mzpapy; Kjd;ik %iytpl;lj;jpw;F fPNo cs;s cWg;Gfs; 
midj;Jk; G+r;rpakhFk;. 

𝐵 = [
7 5 2
0 6 1
0 0 9

] 

4. tbtpay; 
 

Xh; cUtj;jpd; xt;Nthh; msTk; kw;nwhU cUtj;jpd; msTf;F tpfpjr; rkkhf ,Ue;jhy; me;j ,U cUtq;fSk; 
tbnthj;jit MFk;. 
 

 

ru;trk Kf;Nfhzq;fs; :  xU Kf;Nfhzj;jpd; 
%d;W Nfhzq;fSk; kw;w Kf;Nfhzj;jpd; 
%d;W xj;j Nfhzq;fSf;Fr; rkkhf ,Uf;Fk;. 
xj;j gf;fq;fs; rkkhf ,Uf;Fk;.  

𝐴𝐵 = 𝑃𝑄  v.fh:                                                                                                                    

𝐵𝐶 = 𝑄𝑅                            

𝐴𝐶 = 𝑃𝑅                                                                                           

tbnthj;j Kf;Nfhzq;fs; : xU Kf;Nfhzj;jpd; %d;W 
Nfhzq;fSk; kw;w Kf;Nfhzj;jpd; %d;W xj;j 
Nfhzq;fSf;Fr; rkkhf ,Uf;Fk;. xj;j gf;fq;fs; 
tpfpjrkkhf ,Uf;Fk;.  
v.fh:    

 
𝐴𝐵

𝑃𝑄
=

𝐵𝐶

𝑄𝑅
=

𝐴𝐶

𝑃𝑅
              

Njw;wq;fs; -  gf;f vz; 90-I fhz;f  
 

5. Maj;njhiy tbtpay; 
 

rha;T :  Neu;Fj;jw;w Neu;f;Nfhl;bd; (non-vertical line) rha;Tf; Nfhzk; 𝜃 vdpy;> tan 𝜃 vd;gJ mf;Nfhl;bd; rha;T 
MFk;. ,ij 𝑚 vdf; Fwpf;fyhk;. vdNt> Neu;Nfhl;bd; rha;T 𝑚 = tan 𝜃 , 0 ≤ 𝜃 ≤ 180°, 𝜃 ≠ 90° MFk;. 
(i) 𝜃 = 0°, Neu;f;NfhlhdJ 𝑋 mr;rpd; kpif jpirapy; ,izahf mikAk;. 
(ii) 0 < 𝜃 < 90°, Neu;f;;Nfhl;bd; rha;T xU kpif vz; MFk;. 
          (Neu;NfhlhdJ ,lkpUe;J tyJ Nehf;fp caUk;NghJ rha;thdJ kpif vz; MFk;) 
(iii) 90° < 𝜃 < 180°, Neu;f;Nfhl;bd; rha;T xU Fiw vz; MFk;. 
          (Neu;NfhlhdJ ,lkpUe;J tyJ Nehf;fp ,wq;Fk; NghJ rha;thdJ Fiw vz; MFk;) 
(iv) 𝜃 = 180° Neu;f;NfhlhdJ 𝑋 mr;rpd; Fiw jpirapy; ,izahf ,Uf;Fk;. 
(v) 𝜃 = 90° rha;it tiuaWf;f ,ayhJ. 

 
 

6. Kf;Nfhztpay; 
 
 
 

tiuaiw 
Vw;wf;Nfhzk; : xU nghUs; ek; fpilepiyg; ghh;itf;Nfhl;bw;F NkNy ,Uf;Fk;NghJ fpilepiyg; ghh;it 
Nfhl;bw;Fk;> ghh;itf; Nfhl;bw;Fk; ,ilNaAs;s Nfhzk; Vw;wf;Nfhzk; vdg;gLk;. mjhtJ mg;nghUis ghh;f;f 
ehk; jiyia rw;Nw cah;j;Jk; epiyNa MFk;. 

,wf;ff; Nfhzk; : xU nghUs; ek; fpilepiyg; ghh;itf;Nfhl;bw;Ff; fPNo ,Uf;Fk;NghJ> ghh;itf;Nfhl;bw;Fk; 
fpilepiyg; ghh;itf; Nfhl;bw;Fk; ,ilNaAs;s Nfhzk; ,wf;ff;Nfhzk; vdg;gLk;. mjhtJ mg;nghUis ehk; 
ghh;f;f ehk; jiyia rw;Nw jho;j;Jk; epiyNa MFk;. 
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8. Gs;spapaYk; epfo;jfTk; 
 

tiuaiw 
khwp: Xu; fzf;nfLg;gpy; vLj;Jf;nfhs;sg;gLk; msTfs; khwpfs; vdg;gLfpd;wd. khwpfs; nghJthf                      
             𝑥i, 𝑖 = 1,2,3, … , 𝑛. 
epfo;ntz;fs;: xU jutpy;> xU khwp vt;tsT Kiw tUfpwNjh> me;j vz;zpf;ifia khwpapd; epfo;ntz; 
vdg;gLfpd;wd. nghJthf epfo;ntz; 𝑓i, 𝑖 = 1,2,3, … , 𝑛. 
$l;Lr; ruhrup: $l;Lr; ruhrup my;yJ ruhrup vd;gJ nfhLf;fg;gl;l juTg; Gs;spfspd; $Ljiy juTg; 
Gs;spfspd; vz;zpf;ifiaf; nfhz;L tFf;Fk;NghJ fpilf;Fk; kjpg;G MFk;. ,jid 𝑥̅ vdf; $wyhk;. 
tPr;R: jutpy; nfhLf;fg;gl;l kpfg; ngupa kjpg;gpw;Fk; kpfr; rpwpa kjpg;gpw;Fk; cs;s NtWghL tPr;R vdg;gLk;. 
tpyf;f tu;f;fr; ruhrup: juTj; njhFg;gpYs;s xt;nthU juTg; Gs;spf;Fk;> mjd; $l;L ruhrupf;Fk; ,ilNa 
cs;s tpj;jpahrq;fis tu;f;fg;gLj;jp> me;j tu;f;fq;fSf;F ruhrup fhz;gJ tpyf;f tu;f;fr; ruhrupahFk;. 
,jid 𝜎2  vdf; $wyhk;. 
jpl;l tpyf;fk;: tpyf;f tu;f;fr; ruhrupapd; kpif tu;f;f%yk; jpl;l tpyf;fk; vdg;gLk;. xt;nthU kjpg;G $l;L 
ruhrupapypUe;J gutp my;yJ tpyfp cs;sJ vd;gjhFk;. ,jid  𝜎 vdf; $wyhk;. 
khWghl;Lf; nfO: ,uz;L my;yJ mjw;F Nkw;gl;l juTfspd; xj;j khw;wq;fis xg;gpl jpl;ltpyf;fj;jpw;F 
njhlu;Gila msthd> khWghl;Lf; nfO gad;gLj;jg;gLfpwJ. 
rktha;g;Gr; Nrhjid: xU rktha;g;Gr; Nrhjid vd;gjpy;  
(i) nkhj;j tha;g;Gfs; mwpag;gLk;               (ii) Fwpg;gpl;l tha;g;Gfs; mwpag;glhJ 
$Wntsp: xU rktha;g;Gr; Nrhjidapy; fpilf;fg;ngWk; midj;Jr; rhj;jpakhd tpisTfspd; njhFg;ghFk;. 
$W Gs;sp: xU $WntspapYs;s xt;nthU cWg;Gk; $W Gs;sp vdyhk;. 
ku tiuglk;: xU rktha;g;Gr; Nrhjidapd; midj;Jr; rhj;jpakhd tpisTfisAk; ,jd; %yk; vspjhf 
ntspg;gLj;jyhk;. xU ku tiuglj;jpy; cs;s xt;nthU fpisAk; rhj;jpakhd tpisitg; gpujpgypf;fpwJ. 
xU epfo;r;rpapd; epfo;jfT: xU rk tha;g;G Nrhjidapy;> 𝑆 vd;gJ $Wntsp kw;Wk; 𝐸 ⊆ 𝑆. ,q;F> 𝐸 MdJ 
xU epfo;r;rp 𝐸 vd;w epfo;r;rp epfo;tjw;fhd epfo;jfthdJ 𝑃(𝐸). 

epfo;r;rpapd; tiffs; 
epfo;r;rp vLj;Jf;fhl;L 

rktha;g;G epfo;r;rpfs; : ,uz;L my;yJ mjw;F Nkw;gl;l 
epfo;r;rpfs; xt;nthd;Wk; epfo;tjw;F rktha;g;Gfs; 
,Ue;jhy; mtw;iwr; rktha;g;G epfo;r;rpfs; vd;fpNwhk;. 

xU ehzaj;ij Rz;Lk;NghJ fpilf;Fk; jiy 
kw;Wk; G+ Mfpait rktha;g;G epfo;r;rpfs;. 

cWjpahd epfo;r;rpfs; : xU Nrhjidapy; epr;rakhf 
epfOk; epfo;r;rpia cWjpahd epfo;r;rp vd;fpNwhk;. 

xU gfilia cUl;Lk;NghJ 1 -ypUe;J 6 tiu 
cs;s ,ay; vz;fspy; VNjDk; xU vz; 
fpilf;Fk; epfo;r;rp cWjpahd epfo;r;rpahFk;. 

,ayh epfo;r;rpfs; : xU Nrhjidapy;> xU NghJk; 
eilngw Kbahj epfo;r;rp ,ayh epfo;r;rp vdg;gLk;. 

,uz;L ehzaq;fis Rz;Lk; NghJ %d;W 
jiyfs; fpilf;Fk; epfo;r;rp ,ayh 
epfo;r;rpahFk;. 

xd;iwnahd;W tpyf;Fk; epfo;r;rpfs; :   

   ,uz;L my;yJ mjw;F Nkw;gl;l epfo;r;rpfSf;F 
nghJthd $WGs;spfs; ,Uf;fhJ. me;j epfo;r;rpfis 
xd;iwnahd;W tpyf;Fk; epfo;r;rpfs; vd;fpNwhk;.          
𝐴, 𝐵 Mfpait xd;iwnahd;W tpyf;Fk; epfo;r;rpfs; 
vd;why; 𝐴 ∩ 𝐵 = ∅. 

xU gfilia cUl;Lk;NghJ xw;iwg;gil 
vz;fs; kw;Wk; ,ul;ilg;gil vz;fs; 
fpilf;Fk; epfo;r;rpfs; xd;iwnahd;W tpyf;Fk; 
epfo;r;rpfs;. 

epiwT nra; epfo;r;rpfs; : epfo;r;rpfspd; Nru;g;G fzk; 
$Wntspahf ,Ug;gpd; mtw;iw epiwT nra; 
epfo;r;rpfs; vd;fpNwhk;. 

xU ehzaj;ij ,UKiw Rz;Lk;NghJ ,uz;L 
jiyfs; xNu xU jiy> jiy ,y;yhky; 
fpilf;Fk; epfo;r;rpfs; epiwT nra; epfo;r;rpfs;. 

epug;G epfo;r;rpfs;: 𝐴 -apd; epug;G epfo;r;rpahdJ 𝐴 -apy; 
,y;yhj kw;w tpisTfisf; nfhz;l $W Gs;spfs; 
MFk;. ,ij 𝐴′ my;yJ  𝐴𝑐 my;yJ 𝐴̅ vdf; Fwpf;fyhk;.     
𝐴 kw;Wk; 𝐴′ Mfpait xd;iwnahd;W tpyf;Fk; kw;Wk; 
epiwT nra;Ak; epfo;r;rpfshf ,Uf;Fk;. 

xU gfilia cUl;Lk;NghJ 5, 6 
fpilg;gjw;fhd epfo;r;rpAk; kw;Wk; 1, 2, 3,4 
fpilg;gjw;fhd epfo;r;rpAk; epug;G 
epfo;r;rpfshFk;. 

 

epfo;jftpd; $l;ly; Njw;wk;: 

(i)  𝐴 kw;Wk; 𝐵 Mfpait VNjDk; ,U epfo;r;rpfs; vdpy;> 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) 

(ii) 𝐴, 𝐵 kw;Wk; 𝐶 Mfpait VNjDk; %d;W epfo;r;rpfs; vdpy;>  

        𝑃(𝐴 ∪ 𝐵 ∪ 𝐶) = 𝑃(𝐴) + 𝑃(𝐵) + 𝑃(𝐶) − 𝑃(𝐴 ∩ 𝐵) − 𝑃(𝐵 ∩ 𝐶) − 𝑃(𝐴 ∩ 𝐶) + 𝑃(𝐴 ∩ 𝐵 ∩ 𝐶) 
 
 


