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opu3g

a2pN; opu3g 7v\; Ív2âu2u cr6a; a; ph;l2q a2pN; c2Xn2 m2p, ÎVu e7∏Îu, B2v e7∏Îu, ds9n an; π2n 7v\; j2N6sy.
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c2Xn2 m2p

Smu = S8≈mm™ S8≈m a7vB2Ô c2X, a™kn2 a;c plc2r2n2 aS q̊ u2tm2 B2g [N2m 
a2v7lc2     = aS q̊ u2t2 Smu
xYLlcB2v = @%^ a2v7lc2 
◊2S =    aS q̊ u2t2 a2v7lc2
[2N =      @ ◊2S
Ít3c =    & [2N
lv =      & Ít3c

“¶ s2l6BÎ, iÁ2∆ ‘ 
GD6 =      #*.% lv          “ & lv =  $.#^ 7m7nT ‘
mYh8t9 =      && lv = @ GD6 = $* 7m7nT
mYh8t9 =        !,^&,&&@!^ a2v7lc2, ^%%#^ xYLlcB2v

aqtrmYh8t9 =     a;c mYh8t9w6 a3Ky
a;c mYh8t9m™ 7ng3dn2 ∆v3 ^%,%#^ Bv cr; K;. 

ah3r27Z         =      ! 7dvS an; ! r2t = @$ cl2c
px =      !% ah3r27Z… = pkv2D6uy
m2S      =      @ px
v\9 =      !@ m2S

uYg =      % v\9
p8v¤ qg =      *,$)),))) v\9 = *$ l2k v\9
p8v9 =      *$ l2k p8v¤ qg
cr3D =     !),))),))) = !)) l2k
d;s3np8v9ç3Dv\9 = a;c cr3D p8v9m™ c qec a3Ky
c3T2c3T6 =      cr3D ‡ cr3D

pLu3pm =      * m2el l™b3, * m2el ph3X3, an; * m2el o qD3 cYv3 “pLu‘ h3u t;m™ t2j2 
j∏m;l2 b2Xcn2 v2Xn2 a7t S8≈m cTc2 cr6 cYv2m™ W™S6 W™S6n; Brv2m™ a2v; 
c; jr2 pN j©u2 rh; nh/.  a2 cYv2m™w6 dr !)) v\;9 v2Xn3 a;c TYcD3 bh2r   
c2Iv2n3 an; cYv3 p8N9pN; k2l6 wt™ j; Smu w2u t; a;c pLu3pm.

S2gr3pm =      !) c3T2c3T6 pLu3pm
C3v6S6 =      !) c3T2c3T6 S2gr3pm

avS‚pN6n3 a2r3   ozS‚pN6n3 a2r3
-------------- ------------
ph;l3 a2r3 K¨3 a2r3 = $ c3T2c3T6 S2gr3pm
b6j3 a2r3 p™Cm3 a2r3 = # c3T2c3T6 S2gr3pm
Z6j3 a2r3 C3w3 a2r3 = @ c3T2c3T6 S2gr3pm
C3w3 a2r3 Z6j3 a2r3 = ! c3T2c3T6 S2gr3pm - $@,))) v\9
p™Cm3 a2r3 b6j3 a2r3 = @!,))) v\9
K¨3 a2r3 ph;l3 a2r3 = @!,))) v\9

------------------
!) c3T2c3T6 S2gr3pm

an qt, aS q̊ u2t an;  S q̊ u2tn6 Srk2mN6 
an qt »  aS q̊ u2t  » S q̊ u2t

¶ s2l6BÎ an; iÁ2∆ azu2r; Sv29w7Sâi 7vm2nm2q 7br2j; K;. m3x m2T; s2l6BÎ an; iÁ2∆n; & lvny a2uYQu 
a3Ky pÏy.  awv2 & lv ph;l2q C27rZ ˝hN cr;l h3t t3 bi2 cm9n3 xu cr6n; m3x [2Pt cuY9 q h3t. 
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e7∏Îu3

e7∏Îu3 ∆v]p6 e∏În2 a7Ítzvny 7C∏h K;.  ∆vny lxN C;tn2 K;. u3g an; e7∏Îu3n2 m2âumw6 C;tn2n6 a7BVu7ct “[gT wvy ‘ 
w2u K;.  ∆v b2H jgtny π2n e7∏Îu3 œ2r2 j [2Pt cr; K;.  ∆vn3 7vc2S e7∏Îu3w6 j2N6 sc2u K;.

e7∏Îu3n2 b; [c2r K; :  ÎVu;7∏Îu an; B2v;7∏Îu “l7∫i‘.

ÎVu;7∏Îu
ÎVu;7∏Îun2 b; [c2r K; :  7nv<7ˇ an; opcrN.

!. 7nv<7ˇ “rCn2 -a2c2r‘  pYd≤gl [d;s3w6 bn;l6 sr6r opr d;k2t6 a2c<7t 7nv<7ˇ.
7nv<7ˇn2 b; [c2r K;.  b2H a2c2r an; aåu qtr a2c2r 

@. opcrN “opc2rc‘ e7∏Îu3n6 b2H rCn2n6 a qdr azu qt S8≈m pYd≤gl3n6 bn;l6 s7ct.
b2H e7∏Îu Íps9]p K;. t;n; 7v\un3 b3i nw6 wt3.  opcrNw6 b3i w2u K;.

B2v;7∏Îu “l7∫i‘
π2n2vrN6u cm9n2 xu3psmw6 e7∏Îu3n; j2Nv2n6 a2zm2m™ [gT wt6 s7ct.

opu3g c3n; ch;v2u ?  t;n2 B;d c;Tl2 ?

'op uYÔt; an;n S opu3g" 
j;n2 vD; ∆v vÍtYny π2n crv2m2q [v<̌  w2u, awv2 j;n2 vD; pd2w9n3 b3i w2u.
a;Tl; c; ∆vn3 b3i]p t27zvc Vu2p2r t; opu3g.  

a2 opu3g t; ∆vny lxN K; t; ∆v ÎVun; K3D6 b6j2 c3em2q h3t3 nw6.

opu3gn; viY 7vgtv2r ds29v6a; t3 opu3g a;Tl; l7∫in2 S2m„u9w6 a2zm2 e7∏Îu3n2 7v\um™ [v<t w2u… aw¤t Smu pr e7∏Îu3 
c2m a2p;.  j;mc; A3Z;7∏Îu S™BXv2ny, CxY7r7∏Îu d;kv2ny vg;r;.

l7∫i, 7nv<7ˇ an; opcrN a; ZN; mXv2w6 j; Íps¤7d 7v\un3 b3i w2u t; opu3g. bi6 l7∫in3 a;c j Smu; opu3g wt3 nw6.  
a;Tl; l7∫in3 Vu2p2r-[v<7t t; opu3g K;.

opu3gn2 b; [c2r K;.
!. S2c2r opu3g
pd2w9n2 7vs;\ Ív]pn3 b3i j;n2 Î2r2 w2u t;n; S2c2r opu3g ch;v2u K;.  awv2 π2n opu3g ch;v2u K;.
S2c2r opu3gn2 * B;d K; …  % π2n an; # aπ2n.

@. an2c2r opu3g
vÍtYn2 S2m2∏u im9n3 b3i j;n2 Î2r2 w2u t;n; an2c2r opu3g ch;v2u K;.  awv2 ds9n opu3g ch;v2u K;.
an2c2r opu3gn2 $ B;d K; …  $ ds9n.

S2c2r an; an2c2r bÁ; B;g2 mX6 cYl !@ opu3g K;.

B2v;7∏Îu + ÎVu;7∏Îu
“l7∫i + 7nv<7ˇ + opcrN‘ opu3g 
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e7∏Îu3n6 [27Ptn3 çm an; opu3g
“!‘ l7∫i “@‘ b2H a2c2r “#‘ aåu qtr a2c2r “$‘ opcrN an; “%‘ opu3g 

e7∏Îun6 p8N9t2 an; ap8N9t2

e7∏Îu Ô2r; l7∫i, 7nv<7ˇ, opcrN an; opu3g C2r; [c2r; h3u zu2r; t; p8N9 ch;v2u K;.  

an; C2r; [c2r3m™ j;Tl6 ∏u8nt2 t;Tl6 e7∏Îu3m™ ap8N9t2.  

j;m c; 7nv<7ˇ h3u pN opcrN e7∏Îu n h3u t3 7v\un3 b3i wt3 nw6.  CxY c; c2nn3 b2H a2c2r h3u pN opcrN]p e7∏Îu 
n h3u t3 ∆vn; j; t; e7∏Îun2 7v\un3 b3i we sct3 nw6.  

b2H 7nv<7ˇ “a2c2r‘ an;c [c2rn6 h3u K;.  aåu qtr 7nv<7ˇ dr;c ∆vn; Srk6 h3u K;.

ÎVum™ Íps9, rS, g qi an; vN9 a2 C2r; avÍw2a3 dr;c B2gm™ S2w; rh; K;.  
pr qtY e7∏Îun3 j; 7v\u h3u t;n; j e7∏Îu ˝hN cr;, b6j2 7v\u3n; ˝hN crt6 nw6.
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ÎVu;7∏Îu B2v;7∏Îu

“ π2n2vrN6un3 
xu3psm‘

a;c;7∏Îu ! %

b;e7∏Îu @ %

t;e7∏Îu # %

Co7r7∏Îu $ %

S qm87ŒK9m mnYQu % %

Sqm87ŒK9m 7tu9 qC % %

gB9j 7tu9 qC % %

gB9j mnYQu % %

d;v % %

n2rc % %

c;vl6 Bgv qt3 % %

7Sâi Bgv qt3 n h3u %

ÎVu an; B2v e7∏Îu3

m2t2-7pt2 œ2r2 gB9m™ ozpÁ w2u an; j∏m; t; gB9j.
m2t2-7pt2 7vn2 j t;v2 [c2rn6 anYc8Xt2 mXv2w6 j ozpÁ w2u t; S qm87ŒK9m. 

dr;c ∆vn; p™C; B2v;7∏Îu Sd2c2X m2T; h3u K;. 

SqS2r6 ∆vny SYk e7∏Îu3n; a2i6n K;.   
7Sâi Bgv qt3ny at67∏Îu SYk a2zm2n; a2i6n K;.
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ds9nn2 C2r B;d

!. CxY ds9n
CxY vD; pd2w9n2 S2m2∏u im9n; j2Nv2n6 ∆vn6 s7ct.

@. aCxY ds9n
CxY 7Sv2un6 e7∏Îu an; mn vD; pd2w9n2 S2m2∏u im9n; j2Nv2n6 ∆vn6 s7ct.

#. av7i ds9n
S2x2t≤ a2zm2w6 “e7∏Îu an; mnn6 Sh2u 7vn2‘ ]p6 ÎVu3n2 “pd2w39n2‘ S2m2∏u im9n; j2Nv2n6 ∆vn6 s7ct.

$. c;vl ds9n
S2x2t≤ a2zm2w6 l3c-al3cn2, ZN; c2Xn2, Sv9]p6 a]p6 ÎVu3n2 “pd2w39n2‘ S2m2∏u im9n; Smc2X; j2Nv2n6 ∆vn6 
“c;vlπ2n6n6‘ s7ct.

¶ mn:pu9v π2nm2q [wm Smuw6 j 7v7sQT b3i wt3 h3v2w6 zu2q ds9n “S2m2∏u b3i‘n6 j]r rh;t6 nw6.

ds9n3pu3gn2 C2r B;d
!. CxYds9n3pu3g,  
@. aCxYds9n3pu3g,  
#. av7ids99n3pu3g an; 
$. c;vlds9n3pu3g
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π2nn2 p2qC B;d

!. m7tπ2n
e7∏Îu an; mn vD;, s∫d an; aw9 “pd2w9‘ n2 Sqbqi 7vn2, s∫d c; aw9n2 7vs;\ im9n; j2Nv2n6 ∆vn6 s7ct.

@. AYtπ2n
e7∏Îu an; mn vD;, s∫d an; aw9 “pd2w9‘ n2 Sqbqi S7ht, s∫d an; aw9n2 7vs;\ im9n; j2Nv2n6 ∆vn6 s7ct.

#. av7iπ2n
S2x2t a2zm2w6 “ e7∏Îu an; mnn6 Sh2u 7vn2‘ ]p6 ÎVu3n2 7vs;\ im9n; j2Nv2n6 ∆vn6 s7ct.
“7m„u2∂7QTa3ny t; 7vBqgπ2n gN2u K;.‘

$. mn: pu9vπ2n
S2x2t a2zm2w6, aI6 œ6pm2q “mnYQu l3cm2q‘ rh;l Sqπ6 “mnv2X2‘ ∆v3n2 œVumnn; “mnn2 pYd≤gl3n;‘ j2Nv2n6
∆vn6 s7ct. 

%. c;vXπ2n
S2x2t≤ a2zm2w6 l3c-al3cn2, ZN; c2Xn2, Sv9]p6 a]p6 ÎVu3n2 7vs;\ im9n; Smc2X; j2Nv2n6 ∆vn6 
“c;vlπ2n6n6‘ s7ct.

aπ2nn2 ZN B;d
!. m7t aπ2n
@. AYt aπ2n
#. 7vBqg aπ2n
7m„u2∂7QTny SGXy π2n aπ2n ch;v2u K;.
7m„u2∂7QTa3n; b2c6n2 b; π2n mn:pu9v an; c;vl h3t2 nw6.

π2n3pu3gn2 a2W B;d
!.  m7tπ2n3pu3g
@.  AYtπ2n3pu3g
#.  av7iπ2n3pu3g
$.  mn:pu9vπ2n3pu3g
%.  c;vlπ2n3pu3g

^.  m7t aπ2n3pu3g
&.  AYt aπ2n3pu3g an;
*.  7vBqg π2n3pu3g
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SqS2r6 ∆v3n; ds9n3pu3g an; π2n3pu3g 
SqS2r6 ∆v3n; ph;l2 aqtmY9h8t9 SYi6 ds9n3pu3g h3u K;, an; pK6n2 aqtmY9h8t9 SYi6 π2n3pu3g h3u K;.
fr6 aqtmY9h8t9 SYi6 ds9n3pu3g, pK6 aqtmY9h8t9 SYi6 π2n3pu3g h3u K;.
a;m aqtmY9h8t9 - aqtmY9h8t9n2 a2qtr; ds9n3pu3g - π2n3pu3g C2Lu2 cr; K;.
t;w6 Ô2r; ds9n3pu3g h3u zu2r; π2n3pu3g n h3u, an; π2n3pu3g h3u zu2r; ds9n3pu3g n h3u.

c;vXπ2n6n;; π2n3pu3g an; ds9n3pu3g
c;vXπ2n6n; c;vXπ2nn6 ozp7ˇn2 [wm Smu; c;vXπ2n3pu3g an; pK6n2 Smu; c;vlds9n3pu3g h3u K;.
a; pK6n2 Smu; c;vXπ2n3pu3g, an; pK6n2 Smu; c;vlds9n3pu3g h3u K;.
a;m Smu-Smun2 a2qtr; c;vXπ2n3pu3g - c;vlds9n3pu3g C2Lu2 cr; K;.

7Sâin; π2n3pu3g an; ds9n3pu3g
a; j r6t; 7Sâi wv2n2 [wm Smu; c;vXπ2n3pu3g an; b6j2 Smu; c;vlds9n3pu3g, a; r6t; Smu-Smun2 a2qtr; 
Sd2c2X C2Lu2 cr; K;.

t;w6 c;vl6 an; 7Sâin; pN c;vlπ2n an; c;vl ds9n l7∫i]p; Smc2X; h3v2 Kt2q bÁ; opu3g a;c S2w; h3t2 nw6.

l7∫ia3 π2n3pu3g h3u zu2r; j ozpÁ w2u K;.
SMuc≤zv, av7iπ2n, c;vlπ2n, m3x vg;r; Sv9 [c2rn6 l7∫ia3 S2c2r3pu3g “π2n3pu3g‘ h3u zu2r; j ozpÁ
w2u K;.  an2c2r3pu3g “ds9n3pu3g‘ h3u zu2r; ozpÁ wt6 nw6.

π2n2vrN6u cm9 an; ds9n2vrN6u cm9n2 xu3psmw6 SqS2r6 ∆v3n; ds9n an; π2n a3K2-vˇ2 [m2Nm2q h3u K;,
Ô2r; t; cm39n3 n2s wv2w6 c;vl6 an; 7Sâin; t; Sqp8N9pN; [gT h3u K;.

j;mn; c;vlπ2n ozpÁ wuy h3u t;mn; a;c j c;vlπ2n j h3u, b2c6n2 C2r π2n n h3u “c;vlπ2nm2q j h3u‘.
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∆vB;d

a;c;7∏Îu
b;e7∏Îu
t;e7∏Îu

Co7r7∏Îu
Sq. pq. 7tu9 qC

Sqm8. mnYQu

gB9j 7tu9 qC
d;v-n2rc

gB9j mnYQu

ds9n

!  “aCxY‘
!  “aCxY‘
!  “aCxY‘

@ “CxY-aCxY‘
@ “CxY-aCxY‘

@ “CxY-aCxY‘

# “CxY-aCxY-av7i‘  
# “CxY-aCxY-av7i‘ 

$  “C2r ds9n‘

π2n 

‡-7m„u2∂7QT
@ “m7t,AYt‘
@ “m7t,AYt‘ 

@ “m7t,AYt‘ 
@ “m7t,AYt‘

@ ‡-7m„u2∂7QT 

# “m7t,AYt,av7i‘
# “m7t,AYt,av7i‘

%  “p2qC π2n‘

aπ2n 

@ “m7t,AYt‘ 
@ “m7t,AYt‘
@ “m7t,AYt‘

@ “m7t,AYt‘ 
@ “m7t,AYt‘

@ “m7t,AYt‘

# “CxY-aCxY-av7i‘ 
# “CxY-aCxY-av7i‘ 

# “ZN aπ2n‘ 

cYl opu3g

# 
%
%

^
^

$

( 
( 

!@

cu2 ∆v3n; c;Tl2 ds9n, π2n, aπ2nn3 opu3g

!, # j; ^ opu3g # aπ2n an; # ds9n

!, $, % m; ^ opu3g # π2n an; # ds9n

^ w6 !@ m2q & opu3g $ π2n an; # ds9n

!#, !$, 7Sâim2q   @ opu3g c;vX π2n an; c;vX ds9n
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1 7m„u2 Î7QT 
an27d an qt …  an27d S™t … S27d S™t

2  S2Ív2dn
! Smu … ^ a2v7lc2

3 SMuc≤  7m„u2zv
a qtmY9h8t9

4 a7vr7t  SMug≤ Î7QT
a qtmY9h8t9,
S27ic ^^ S2gr3pm

5 d;s7vr7t
%+^ = a qtmY9h8t9 … d;s3np8v9ç3Dv\9

6 Sv9>7vr7t
! Smu … a qtmY9h8t9

7 a[mˇ
! Smu … a qtmY9h8t9

8 7nv<7ˇ b2dr
! Smu … a qtmY9h8t9

9 a7nv<7ˇ b2dr
a qtmY9h8t9

10 S8≈m Sqpr2u
a qtmY9h8t9

12 x6N m3h
a qtmY9h8t9

13 Su3g6 c;vl6
a qtmY9h8t9

14 au3g6 c;vl6
a qtmY9h8t9

xpc A;7N “x27uc SMuc≤v6‘

gYNÍw2nc an; opu3g

p8v¤ qg  =  *$ l2k v\9
p8v9  =   *$ l2k p8v¤ qg
cr3D  =   !)) l2k
d;s3np8v9ç3Dv\9   =     
a;c cr3D p8v9m™ c qec a3Ky

7Sâi7sl2

^ opu3g:   # aπ2n an; # ds9n
^ opu3g: # π2n an; # ds9n

^ opu3g: # aπ2n an; 
# ds9n

^ opu3g: # π2n an; # ds9n

^ opu3g: # π2n an; # ds9n

& opu3g: $ π2n an; # ds9n

& opu3g: $ π2n an; # ds9n

& opu3g: $ π2n an; # ds9n

& opu3g: $ π2n an; # ds9n

& opu3g: $ π2n an; # ds9n

& opu3g: $ π2n an; # ds9n

@ opu3g :
c;vX π2n an; c;vX ds9n

@ opu3g :
c;vX π2n an; c;vX ds9n

& opu3g

^ opu3g
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11

a2i2r ˝ qw3 an; [vCn3

“!‘ S7Ct j4n tzv ds9n - b2. ı. prm p8Ô A6 v7nt2b2e mh2St6∆
“@‘ dqDc [crN - p. p8. pq∏u2SA6 mluc6‚t 7vju∆ g7Nvr
“#‘  K a2vßucn2 rhÍu3 - prm p8Ô a2C2u9 A6 7vju nrv2hn S87r∆ mh2r2j S2h;b 
“%‘ cm9̋ ∏w         - prm p8Ô A6 A6md≤ d;v;∏ÎS87r∆ mh2r2j S2h;b
“^‘ a2tm j2g3        - prm p8Ô A6 c6‚tusS8r6◊r∆ mh2r2j S2h;b

“&‘ tzvπ2n [v;7sc2       - prm p8Ô p q∏u2S∆ A6 cl2p8N97vju∆ mh2r2j S2h;b
“*‘ A6 j4n tzv[c2s       - prm p8Ô A6 am3lk}7\∆ mh2r2j S2h;b

“(‘   nv tzv [crN - A6md≤ us37vju∆ j4n S qÍc<t p2Ws2X2
“!)‘ j4n tzvds9n - A6 cydcyd ch2n 7dgMbr j4n Ív2âu2u m q7dr

“!!‘ CtYw9 cm9̋ ∏w - [vCn [B2vc prm p8Ô A6 i6rjB2e mh;t2 “p qD6t‘
“!@‘ j4n p27rB27\c s∫dc3\ - [vCn [B2vc prm p8Ô A6 i6rjB2e mh;t2 “p qD6t‘
“!#‘ tzvm6m™S2   - [vCn [B2vc prm p8Ô A6 SYn qd2bh;n v3h3r2


