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                                            lxC{ 
                                        x?uboEp4f5 
 
J8 ^, @))! 
 
KZn8 yu4 x7m v]M4 wx8/ixE1 x7m w[l3Jxi4 ttCs/6t5 
$(!)_%#_Q/z8i x2d5 
/lNw} NT X1A 2P4 
 
gnExc6g5:  C8 rx8, wx8/ix 

xzJ6v6 x?lusboEi3j5 
 
ttC3=Q?Q5: 
 
W0Jtz: cspn6bsJ6 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4 cspn6bsJ5 

]X{t8 N1uidtQ/q8i 
 
lxC{ x?uboEp4f5 WoExc3=q5 GlxC4{H g4yC3=sMs6S5 cspnwd/s2lt4 
]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4 ]X}t WoExE/q5 Cn8 x?usboEi3j5 
out5f5, SDt cspn6tq5 x7m Nw5 Xwh9 out5f5.  ]b8N cspn6bsJ6 
cspn6bsMs6S6 g4yCstc6t9lA C8 rx8 KZn8 yu4 v]M4 wx8/ixE1 x7m 
w[l3Jxi4 ttCs/6t5 r}Z6gw2lt4 et3us5 wkw5 vg0pct]Qq8i4.  ttcst5 
xgw8Nst5tK5 cspnDbsix6gi4 wMc6gi4: 
 
!.  ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4, ]X{t8 N1uiE/z x4bfw5 s/c5; Cn8 

=KxE !((( 
 
@.  ]X{t8 ]A9 WoExz ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4 vtbsymJ5 SDt 

cspn6t5 out5f5 JMw @^, @))) 
 
#.  cspn6bsiz ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4 ]X{t8 N1uidtQ/q5; 

K.P. mw !, @))! 
 
$.  Bs2 Xw vg0p2lt4 WoExz5 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4 

vtbsymJ5 s/c5 SDt cspn6bz5 mw !$, @))! 
 
%.  scsyJ5 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4 wodysJ8N6g6; kNK5 

wmoEi3j5 vtmpq5 mw @@, @))! 
 
cspn6bsJ6 ybmsK5 x=4g6bsymK6.  scsysJ5x]bi ]sb3N6gu4 s/Ci4 
n3?s}=sQx4nzi4 wisJu, si4]v6bsJ5 Cn8 !(((_u si4]v6bq8i x7m gnZ4nw5 
xgw8NstbsJ5.  scsy4ngw8Nw5 SDt x7m Nw5 Xwn9l cspn6bq8i 
ttC6bsK5.  cspn6bsJ6 whoic6S6 xgod/sJi4 Ns5t6gwi3j5 g]CZc6Lt4 
]m8N ei3i3j5 WoExaJi x7m cspn6bs4v8i6gi s/C1ix3=4 
WoExc3=s7mEo8q8izi. 



cspn6bsJ6 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4  
cspn6bsJ5 ]X{t8 N1uidtQ/q8i 
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!.  scsy4ngw8Nw5 
 
 
mo[lQ5 gnZ4n5 xgw8NsJ5, ]b8N cspnwJ6 ]sb3N6gcEx4nzi4 s/ci 
n3?s}=sJi ]X{t8 N1uiE/zi ur5gu4 "]sb3N6gu4" n3?sic6S6.  nioElQ5 
scsysJ5 Cn8 si4]v6bq8i, whm1N6S6 cspn6bsJ6 ne5tN/Ex4nzi4 
]sb3N6gu4 pH Q/zi4 n3?sJu4 wm3u4 ]x6rQxc5b3iz cspm0JtQlA 
f=/symJu. ryxi, bwmsK5 gd8N6g5 ifl y5tDtN/3iz pH Q/sJ4f5 x7m 
xqiE/z NP xgw8NsJ6 n=1i5 s/C1ix6bsJi5. 
 
 
Cn8 G!(((H si4]v6bs5tx6S6 si4]v6bz gry8N5tx6Li,  r}Z6gwK6 gnZ4nu4 
NlNw4fbi wo/sJi W}=4nc6t5tJ8N6gi cspn6bsJi cspn6bs5tx3li 
x7m si]4vosDbsli.  cspn6bsJ4n5 Sx3E/s6bsJi ]N7m4S5 xg6bs4Xb.  
ryxi, si4]v6bsJu ]x6rsm8q8isJ6 ne5t8q7m5 s/ci yt]M5 cspn6bq5 
r}Z6gwQx4nq84 kNu4 cspnw}=sJi4 x7m kb8a6t5t8qM cspn6bsJ5 
gn4nq8i4 nebsJi4 s/ci yt]M5 cspn6bsiq5b gnZ4nq8i.  
cspnw0JbsJ6, bmw8kc/, ]N7m4S6 ei3i3Ju. ryxi, gnZ4nw5 b7m6Lt4 
gr]b6tbscb6S5 grsym/sc5b6S9l s]}?]l8]i5 Noj]]Q8q9Lt4.  ]s4]gtQlA, NP 
xgw8NsJ6 xq]Jt9lA cspn6bsJi, xuh5  nebsJ5 En8u ]N7m4S5; ryxi, 
mo4bc6S5 gnZ4ni4 gr]b6tbs5tx6ym8q5gi4 GWlx5gu4 NP xgw8NsJ6 
W0JtQlA ka2X9oxizH s}?]l8]i5 xw?0JbsN/6gi4 ne5tK5. 
 
 
]sN3iz wic3=sJ6 gnZ4nsJ6 xgw8Nst5tK6 sc6ymJu4 pH Q/sJ4f5 
ne5g8N3izi4 Gx7ml if wMsgw8NExc6LiH.  ryxi, xqiE/z ]sb3N6g2 
slExN6g2_n4fbsN/3iz ]m8N gd6bsymJu cspn6bsJ8N8qM6 xgMs8q7mb 
cspnw0JysJi4 cspJmlt4 s/ci yt]Mi wodysJi sk3iE/sJk5 
cspn6bsJk5 xg6bsicMs8q7m5 cspnDbst9lA. 
 
 
sC1ix3=4 netbsMs8q8izi4 WoExaiz, W7mEsJ8N6S6 csp/siz hN5 
n=5 netbsQx4nq8i4 x=4bsymJ8N3ix3mb xsMbsQxo6Xb x7m 
ur8i6nstbsJi Gx7m xrz ur8i6nsliH s/C1ix3=1u x4b]f6bsJ9l 
xsMbsQxc6g5 cspm/s5tx3lt4.  ]b4fx scsysQx4v8i3ix6S5 xgod/sJ5 
]b2hm cspn6bsJ2 whxi. 
 



cspn6bsJ6 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4  
cspn6bsJ5 ]X{t8 N1uidtQ/q8i 
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@.  si4]v6bs5tx6g5 Cn8u5 !((( 
 
 
]n2b   @ 
 
m4WZ6 @_!_u5 @_#_j5; Cn8 si4]v6S6 kNs2 ckwozi4 n=4bc6g2 ttC6ymJ6 
"x=4g6ymisJu kNoEi6" x7m scsyc6Li x=4g6ymisJu kNoEi6 x]bi 
"kN xgw8NsJ6". 
 
 
]n2b   # 
 
m4WZ6 #_%; sc6ymK6 cspn6bsJ5 ur5gu4 ]sb3N6gu4_net?9ox0JbsJ8N6gi4 
Wbc3iq8i4 x7m m4WZ6 #_^ x7m #_& scsyc6S5 xgxZi4 wodysJi4 
gi0JbsJi4 wkoEpgc4f8k5 G!((#H x7m xrzi4 G!((&H.  si4]v6bsJ6 m4WZ3u 
#_& wm8NwozK6... kN5tx3u NPR xqi6n6 #_u5 bf4nst5tK6 ]s4]gbsJu4 
ne5tJ8N3izi4 cspn6bsJu4 d[?y8q5gu4 ]sb3N6gu4; x7m NPR ur8i6n6 
!_u5 ne5tK6 cspn6bsJ6 d[?y1i6nu4 ]sb3N6gcD8N3izi4.  si4]v6bsJ6 
ne5tK6 ABA  nebzi4 ]nK bmw8i4 nioc6t9lA  NPR ttCs/6ymizi  
GttCs/6ymJ5 #_! x7m #_@H sk3ic6g5 ur5gi4, NlNw6yJmJi x7m 
d[?y4gi4 ]sb3N6yt5tJ8N6gi4.  ryxi, ]sb3N6gi4 ne5tJ8N6g5 mo4bc8qM5 
xgxZ3i4 mo4bsQc6gi4. ]s4]gtQlA, d[?y8q8i6n6 r[oQ/sJ6 II wic6S6 
NPR + #.) x7m fxgC8 II scsysK6 cspm/s8q9Li ]sb3N6gc3iz ck6 
xqtQQx4nzi4; ryxi, mo[lQ5 wkoEpgc4f5 xgxZq5, ]s4]gbsJ5 NPR S #) 
d[?y8q8i6nu4 ]sb3N6gc6t5t0JbsJ8N6gu4 Wbc6S6.  ]b8N 
niocgw8NExc6S6 NPR Q/zi4 gr]bDbst9lA gr]b6t9lA Ca+Mg/SO4 
sk3iq8i4 csp/sJi4 s/ci yt]M5 cspn6bsiqi G]n2b $H ryxi ]b8N 
si]v6bsJu scsys8qM6. 
 
 
m4WZ6 #_% ttC6ymiz @; sc6ymK6 xqJ6 x4X3isJ6 cspn6bsJi 
d[?y8q5gi5 NlN6gk5 ]sbND8N6gi4 g8ztc3iq8i4 wisJi nebsymJi 
#_! x7m #_@.  NlNw6S6 ]h6 wisJ5 gi0JbsQx4nq8i4 xgxZ3i4 
mobc8qt9lQ5 d]Mi x7m scsyc6ym8q9Li ]sN3izk5 x4gxic3izi4 
nebsiE/z. 
 
 
m4WZ6 #_* ttC6ymiz $; sc6ymK6 hoJu4 nebsJ5 pH, 
slExND8]i6t5t0JysJ6  x7m ]nXw8z NlNw6yK6 d[?y8q5gu4 
]sb3N6t5tJ8N3izi4 xuhk5 s/ci5 cspn6bsJi w]fb6bsif=i3i 
cspn6bsJi. 
 
 
m4WZ6 #_!) ttC6ymiz @; sc6ymK6 hoJu4 CaNP - slExND8]i6t5t0JysJ6 
nioc6t9lA xwC8u4 n=1u4 Wbc6S6.  ryxi, scsyc6S6 xs4t9lA n=4 
ne5tc5b3ixi4 ]sb3N6gu4 ]s7mdtcD8N6gu]l !:! sk3ic6gu4; x0pQ/s8q9Li 
xs1iE/zk5 xyq5b Xs5, ]s7mdtz netbsc5b8qM6. ]b8N sc6ymiz 



cspn6bsJ6 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4  
cspn6bsJ5 ]X{t8 N1uidtQ/q8i 
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holx8qM6 xqJu4 ne]/6gi4 Wbc6t9lQ5 n=4bcs6g5.  bwm8Nwt9lA, 
]s7mdtQJ8N6bz: ]sb3N3iz n4fbsJ6 sk3isJ6 mo4bc6S6 xqizi4 Ca+Mg 
wMc6t9lA  Fe+Mn n=1]u5gu4. 
 
 
m4WZ6 #_!) ttC6ymiz #; sc6ymK6 w]fb6bsJ5 cspn6bsJ4n5 fxgE8 II_u 
d[?y1i6nu4 ]sb3ND8N6gu4 ne5tJ8N3iq8i4 bm4fxa2lt4 ]n?w5c6g5 !.)-_u4 
xqi6nsJu4 x7m NPR c6g6 g]zi ^. ryxi, slExND8]i6t5t0JysJ6 sk3i5 
x7m xgxZoE0Jy4f5 NPR Q/q5 WbcD8]i6t5tc56S5 W7mEstbsJi4 
xqDbs8qM5 b[?i ttC6ymJu xqDbs8q9Lt4.  Wlx6gu4, cspn6bsJ5 NPR 
Q/q5 xqi6ncs6g5 #_u4 GwkoEpgc4f5, !((#H s}?]l8]i5 $ GSCw{, !((&H 
d[?y8q5gu4 ]sb3ND8N6gu4 ne5t0Jyc6S5. 
 
 
]n2b $ 
 
m4WZ6 $_! ttC6ymiz !; sc6ymK6 s/ci yt]M5 cspn6bsiq5 
WoExaMs3iq8i4 W0JtQlA ne5tJ8N3iz xg6bsli nN0Jbsli 
x7mlFs}?]l8]i5 Sx3E/Dbsli.  ryxi, ck6 cspn6bsMs3iq5 s/ci yt]M5 
cspn6bs0Jy4nq8i4 si4]v6bsNh8qM5 ck6 kNj5 x4gxic3iq5 
si4]v6bsZlx6Lt4 BHP_f5 kNoEpq8i5 wMq8i5. 
 
 
nebsJ5 s/ci yt]Mi cspn6bsJi kNoEi3j5 x4gxic6g5 nedlQ5, 
gnZ4n5 Wbc4v8iExc6S5 cktQ s/Ci yt]Mc6g5 cspn6bsJ5 
r}Z6gwtQ5txEx4nq84i csn6bsJi4.  kNu xf2osJ2 x0p]Q8q8iE/z 
W7mEsK6 bmw8i kNoEi3u cspn6bsJi.  cspm/siz x0p]Q8q8iz x7m 
ckwoziz s/ci yt]MaJ5 cspn6bsJ5 NlNw6bsQxc6S5 ne5tix6Xb 
w8z3iE/sJi s/ci yt]Mi cspn6bsJi5 bmw8i5 s]}?]l8i5 wMQ/q8i 
cspn6bsJi ne5tix6Xb ne5t}=cs3lt4. 
 
 
m4WZ6 $_! ttC6ymiz $; sc6ymK6 ! rlAC7 cspn6bsJ6 xg6bsizi4 
r}Z6gw2lt4 xbsy3u4 s/ci4 Wo/q8i4 rlAC7i4 sk3icD8N6t9lQ5 
xqiq5tA5.  bm8N ]N7m8q5gu4 ne5tJ8N6S6 r}Z6gwis2 u4]nk5.  bm8N 
scsysJ6 ho5tx6S6, ryxi si4]v6bsJ6 rs8qM6 ]b2huz wh]m]l]bsJu4.  
]b8N x4gxic6S6 yK9osJu ttC6bsymJu scsysJu vmQ/c6g6 cspn6g6 
]sb3N6gcEx4nzi4 iDx6yQxc6S6 s/ci yt]Mi cspn3ix6bzi4 iDx6bz 
r}z6gwicEc6S6 cspn6bsJu4.  bm8N WoExat9lA WoExaQxc6S6 
cspnwlt4 bf4nsJi4 cspn6bsJi x7m iDx6y3lt4 cspn6bsJi4 
r}Z6gwic6gi4 bmw8i4 cspn6bsJi4 s}?]l8]i5 xg6bsJ8N6gu ]x6r4y0Jbsli 
y5tDtiE/zi4 slExN6g2 WoExc3=sJu WoExaisJu]l8]i5. 
 
 
m4WZ6 $_@ ttC6ymiz @; sc6ymK6 f=/siz WoExaJ2 cspn}=1u 
d[?y1i6nsizi4 miC3]u5gu5.  ]b8N scsysJ6 hot9lA, si4]v6bsJ6 
scsyc8qM6 W7mEsiE/zi4 gr]b6t5tt9lQ5 xf2o3i4 xs4gi4 sk3iE/sJi4 
x7ml WoExc6t9lQ5 MINTEQ x7ml PHREEQC NlNw6bsiq8i4. 



cspn6bsJ6 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4  
cspn6bsJ5 ]X{t8 N1uidtQ/q8i 
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m4WZ6 $_@ ttC6ymiz ^; Gra9o6]Xu ttC6ymJ6H sc6ymK6 x0p]Qq5g5 
sk3isJ5 ]sN3izi5 gnZ4ni5 G]h3l ]n?w5 sd8a8iz, slExND8]i3izb 
WbcD8]i3iz, n=5 y5tDtiq5H whmQ/sc5b6S5 "whm4n6ysDbs2lt4 
]x6rsm8qiE/q5tA5" sk3ics6tbs2lt4.  xw5]baZlx6, hNgw8Nw5 gnZw5 
xgwNs8q8iq5 W0JtQlQ5 ]m8N NlN6S6 ck6 ]sN3iE/z 
NlNw6bsQxc3izi4 r}Z6gw5tx3i6nsix3mb sk3isJi4 miCu iEsQ/sJi4.  
hNgw8Nw5 cspm/q5 gnZ4n5 xgw8NsK5 cspn6bsix6Lt4 ]sN3iE/q5b 
wodyE/q8i4 slExND8]i3iz ka2X9oxt9lA.  WoE0Jbs2li 
xg6bsZlx6t9lA GMINTEQH xg6bsc5b6S6 WoExa0JbsJu b[?i, si4]v6bsJ6 
ne5t8qM5 W7mEsiq8i4 ]sN3izb ckwoziE/q8i4 ]sN3isJ6 
x4gxic6tbst9lA ka2X9oxt5tizk5 xf2osJu4. 
 
 
m4WZ6 $_# ttC6ymiz #; sc6ymK6 sd8a6t5t0JysJ6 ! rlAC7u4 XwCw5u4 
ne5tc5b3izi4 ).)!@ kJ ]sN3i3u4 ]b8N sk3isJ6 b7m6ymK6 xqiq5 
mo[lQ5.  ]sN3iz ! rlAC7 XwCw5 sk3ic6S6 !.@ x !) $ kJ u4.  ryxi, 
]b8N sk3isJ6 xg6bs8qM6 si4]v6bsJu. 
 
  
m4WZ6 $_$ ttC6ymiz #; sc6ymK6 s/ci yt]Mi cspnw0JysJ5 
iDx6bsMs3iq8i4 r}Z6gwd/s2lt4 ]x6rQx6bsJu4 ]Xn5u4, B@ n=cs2isJ6 
x7ml B3 x?lQ/z miC3u neZJ4gi4 wodyc6g5, nN/slt4 s}?]l8i5 
gxXQ/slt4.  ryxi, cspnwisJ5 gryQxDbsJ9l xw8Nstbs8qM5 
NlNw6yJ5 ck6 ]b4fx Wzh5 cspn6bsJ5 r}Z6gwQx4nq8i4 s/CoE0JysJi4.  
bwm8Nwt9lA, NlN6S6 ]sN3iz y5tDtisJ2 kNj5 s}?]l8]i5 
scsyEJ8N8q2XK5 d[?y4gu4 d[?y8q5gu4 n4f5tizk5 n4fbq8i4. 
 
 
ttC6ymiz $.@.@ ne5tK6 cspnDysMs6gi4 xg6bsifi4.  scsysJ5 
xg6bsZJ4S5 mo4bs2lt4 WoExcDysJ5 s/C1ix3=1k5 x4b]fE0Jtk5 
xg6bsZJ4S5, xg6g6 cspm4X5 wob6yJ8N3li r[oQ/stbsJi4 cspndbsJi 
x7m r[oQ/stsbsJ5 xgD8N6Xq5 cspn6bs4v8i6gi. 
 
 
m4WZ6 $_!@; cspn6bsJ6 s/ck5 ne5tK6 SiO2 wMc6Li $@.#*-_u4 
cspn6bsJu, nioc6t9lA s/cw5 wodygE/q8i ]x6rsmiq5b cspn6bsJ5 
bm8N cspn6bsJ6 bf4nst5tix6S6 r[oc6Li yor5u4 GsilicateH flxC5u4 G!#H, 
g8]i/6G!)-H x7m yEnw5 G!-H. 
 
 
 
m4WZ6 $_!# ttC6ymiz ra9o6]X6 sc6ymK6 xgw8Nst5tizi4 s/c5 
wodygcq8i4 Xs4nw5 yc9oym5tx6g5 &^-_ aJi4 csn6bsJi. ]b8N 
kNusbgcs8q5gu4 Xu4 wMc6Li ne5tK6 #&-_u4 cspn6bsJ4 rsyx7 
vWi8aJu4 Gcalcium carbonateH.  cspn6bs4v8iEc6S6 NlNw6yJmlt4 bmguz 
]sb3ND8N6gu4 s/ci. 



cspn6bsJ6 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4  
cspn6bsJ5 ]X{t8 N1uidtQ/q8i 
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m4WZ6 $_!# ttC6ymiz ra9o6]X6 xgw8Nst5tK6 ck6 wodycMs3izi4 
s/c5 bwmzi5 ne7mb.    s/C4 XMtDQoyu4 x7ml Ws]y]XaiC6bsJ6 
G]x6rQx6bsymt9lAH wMcMs8qM6 ]X]n5u4 s/ci4 n=4nu4.  ]b8N wh]m]lbsJu4 
ne5tK6: 
 
 Ss? n=1u4 s/c1]u5gu4 wNq6bsMs6]X Xs3u4V 
 
 n=4bcEx4nzi4 cspn6bsJ6 b7m6ymMs6]XV 
 
 ck6 wodycMs3izi4 s/c5 cspn6bsJ6 r}Z6gwicMs8qM6 ]sN3izi4 

cspn6bsJ2V  
 
 w7mib6 s/c5 wodyE/z5 r}Z6gwMs8q]M6 cspn6bs}=sJu ck6 

]sN6tQiz i[oN6tqizi4V x7mlFs}?]l8]]]i5 
 
 sN3iz  i[oN3iz cspn6bsJ6 r}Z6g6bsQxc6gu4 bmw8i4 

r}Z6gwMs8qM6 bmw8i4V 
 
m4WZ6 $_!* ttC6ymiz #; sc6ymK6 Wbc8q8iz ]n?w5 nebsJ6 ).( 
mg/kg/wk x7ml slExND8]i6t5tJysJ6 !#.% mg/kg/wk ne5tK6 ]sb3N6]goC/3iz 
wq3Ctbs5bwo0JtcMs3izi4 ]N7m4gu4 nebsJu4 ]n?wu5 sd8a6gu5.  ryxi, 
si]v6bsJ6 sc6ym8qM6 wodysE/s]zDmJ6 slExND8]i6t5tJysJj5 
NlNw6bsizi4 csp6bsJu s/ci yt]Mi x7m ne4v8i3ix8q8izi4 
sc6ym8qM6 miC3 GbflA x]bi gryQx6t5t0JbsJ6H. 
 
 
m4WZ6 $_@@ ttC6ymiz @; sc6ymK6 ]s7mdtcD8N6yt5t0JbsJ6 ]sb3ND8N6g6 
netsMsizi4 bmw8ic/6 xsgu4 rsyx7u5 x7m ]m[]iyx7u5_n=1i4 Ca+Mg; 
]sb3ND8N3izb sk3iz cspn6bsJu wodyE/sMs3m5.  si4]v6bsJ6 
scsyc8qM6 W7mEsJu4 n=1i4 Ca+Mg; ]sb3ND8N3izb sk3izi4 + ! 
bmw8ic/6 slExND8]i6t5tJysJ6 xs4g6 cspn6bsJu rs0Jbsizi4 
slExND8]i6t5t0Jbs2li ]sb3N6gu4 nebs2li sd8a6gu5.  xg6bsiz CA 
x7ml Mg NlNw6y0JbsK6 xs4gu4 slExND8]i6tbsJi4 ]h3l Xs4ni4.  ryxi, 
]sN3iz csn6bst9lA Xs4n6 m3D1k5 xs4Li rsK6: 
 
!H  slExND8]i6t5tJysJ6 ]sb3N6g6 ]n?w5 sd8a6Li; x7ml 
 
@H xs1iz rs2li xs4gj5; n8]q5gu4 ]sb3N6gc6Li wm6 xg6bs2li 

w3D6]gbs2li. 
 
 
xs1iq5 Xs4nw5 rs0Jbs2lt4 g[ozi WoExaJi ]sN3iz cspn6bst9lA 
n4fwK6 ]n?w5u4 dMi mg/kg nebsizi4.  ]b2hm x]bi xqisJ2, xs4g6 
Xs4n6 rsli d[?y4gj5 wm3j5 slExN3iq5 ]W6bst9lQ5 W7mEsoc5b6S5. 
cspQxc6S5, xqiz Xs4ns2 xs4g2 s/c5 wm3u4 slExND8]i6ymJi 
m3Dwozo6t5tix8q7mb miC3u  m3D4 slExN6bwomt5t0JbsJ4 miC3j5 
W0JtQlQ4.  xqiE/z wq3CisJ2 ]c]M6tbsJtg5 wms2 x4bfi s/ci 
d[?y8q8i6nsK6 x4bfi s/ci x4b3=1u ]sN6gu cspn6bsJu scsysJu4 
m4WZzi $_@ ttC6ymizi @ C{v8 si4]vzi. 



cspn6bsJ6 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4  
cspn6bsJ5 ]X{t8 N1uidtQ/q8i 
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x7ml, ]sN3iz i[oN3iz r[oc6t5tix6S6 xs1iE/zi4 Xs4ns2 wm3u 
c]M6gtg5 wodyc3li x4bf4f5 s/ci x4bfi wm6 md4gu5 xs4gu9l vtt9lA 
bm8N rsyx7j5 Xs4n3j9l xsAbsc5b6S6.  bm8N W7mEsJ6 hvJu4 vt8ix6S6 
miCs2 ]czk5 x7m bmsz8q8izi, c]M6gtg5 wm6 wodyc6g6 
xs4t5tJ8N8qM6 szt4v8ixk5 rsyx7 Xs4ns2 wm6 y5tDtymix3m5 rsnw5j5. 
 
 
m4WZ6 $_@@ ttC6ymiz ra9o6]X6; sc6ymK6 "slExN8q8iE/z 
slExND8]i3isJ2: sk3iz ]Xn5u ]X}t8u ciQ/zi sk3icC/6S6 !^:!_u4.  
bwm8NwtlA slExN8q8iE/z sk3ic6X5 !^:!_u4 s}?]l8]i5 d[?y1i6nu4 
k]bu  ]Xn5u cspn6bsJi ]sb3N6gcEx4nzi4 , NlNw6bsJ8N6S6 ]sb3N6gu4 
xixt5t?9oxq8izi4. bm8N scsysJ6 gry8N6yt5tK6 NlN6gi4 
]sb3N6gi4 ne5gJi4 NlNw6bsJi II_u GttCs/6ymJu #_!, #_@H.  ryxi, 
cspn6bsiE/z g8ztz ho]J/8qM6 GbflA d]Mi scsysJ6H b7m6ymK6. 
 
 
m4WZ6 $_@% ttC6ymiz #; sc6ymK6 hD3N6g6 ]xyi W8qbgxElA, ((- n=5 
tCs/6ymJ5 $_*_u5 $_!)_j5 ho bwms6S6 cspn6bst9lA whxi.  bm8N 
hoK6, ryxi, n=4 Wbc8q7m5 ttC6ymJu.  x0p3MQ2lA ]xyi4,  xtji 
n4rbs?9oxc5bMs6S6 cspn6bsJu5 Xn5u5.  ]sN3iz cspn6bst9lA whxi, 
&(.#-_gw8Nw5 xtjiz xux4]fMs6S6.  hD6X9oxiz hD3N6g2 xtjil 
NlNw6y0JbsMs6S6 hD3N6g6 Wbc3izi4. 
 
 
hK]n5 s}?]l8]i5 ]xyNw5 bmw8i4 ]xyi4c3lt4 ]xtjicD8N6S5 slExN6gi4 
xf2o3i4, ]b4fx n=5 ]Abc6g]uZJ4S5 wfxMif=i3i s/ci kNu x7m 
hdy6ym8q7mEA8N6S5 wodyq5. ]b4fx n]=5  Wbc3iC6bsMs8q4vlx6t9lQ5, 
n=oEi3j5 WoExc6g5 Nl]J/6S5 ]xyi4 ckw5]gZ4nzi4 ]sN3iE/sJu 
cspn6bsJu NlNw4fbzi D_!_u. NlNw6yi6 Wbc3izi4, N]i8izi4 
ckw5]gizi4 xyi4 kNoEi3u s/c1ix3=six6gu g]C3=sNhcb3ix6S6 x7m 
Ns5t6g6bsJi s/C1ix7mEo6Xb ]X{t8 whmQ/si6nscbsli. 
 
 
m4WZ6 $_@( ttCs/6ymJ6 ]Nnsto4 $_!; nio]E4t5tK6 ]sN3izi4 n3?sisJ5 
vtms6g5 vNbs2 wmzk5 mo4b4nk5 nioc6t5tK5.  bm8N nioE4tbsJ6 
gryi3l4bsJ8N6S6 ttCs/6ymiz ]sN3izk5 cspn6bsJu 
d5t6yyt5tc5b6t9lA n=s2 y5tDtizb sk3izi4 scsysJtg5 $.!.!_u.  
 
 
m4WZ6 $_@( ttC6ymiz ra9o6]X6; sc6ymK6 s/ci yt]Mi cspn6bsJ5 
ne5tt9lQ5 ]n?w5 sd8a3izi4 ur5]gMst9lA Xn5u, ]n?w5 
xyi4]bDbsMs8q5g4nsK5.... Nr8]z7mE1iz ]xyi4 NlNClx6t9lA nebsJ6 
xgw8NsJi5 gnZ4ni4, ]n?w5c6g6 n=4 whmQ/sK6 ]xykXwCw5cEx4nzi4 
GNlNw4fbz D_!H ]xyi4u4 ne5t0JbsNhQ/sK6. xykXwCw5 GFeAsSH 
sk3ic6S6 !:! XwCw5u4 ]xyi4 sk3iE/z mo[lA.  ryxi : xyi4 sk3ic6S6 
g]zi ! ne5tN/6S6 xykXwDw5 sd4t5tc5b8q8izi4 x7m nKE x7m 
xyi4j5 ne5tc5b6S6 n3?sisJi y5tDtisJi.  ]n?w5 nebsiz 



cspn6bsJ6 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4  
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d[?yMs8q4vlx6t9lA, jl nebsiz ]nKu b9omw3b6Li d5t1i6nsMs6S6 
xyi4u5 ra9o6]Xu b9omi cspn6bsisJu. 
 
 
m4WZ6 $_#) Nw[oQx6bsymJ6; sc6ymK6 b7m6ym8q9Li ]x6rQx6bsJ6 
ne5tixEx4nzi4 iEsQ/s}=s8qM6 ]sb3N6gu4 x7m xyi4 y5tDtN/3iz 
wh]m]lb8qM6.  cspn6t5 xgodpK6 wodyz x7m xyi4 ne8iz b[?i 
xgD8]i6tbsN/6S6 yKi2t8i s/C1ix8q8iq8i.  r}Z6gwJ5 yMs2 
wodyzi4 ]sN3i3u4 cspnw}=sJ5 nebsQxcC/6S5  scsyEJmlQ5 
xyx8a6gu4 ]Xn5bc6t5tix3iq8i4. 
 
 
m4WZ6 $_#& x7ml m4WZ6 $_$!; r}Z6gwi6 b7m6ymJu4 cspn6bsJu4 Xs4n6 
WbcD8]i3iz B@ n=4nsJu ]n?w5a6Li ]b4fx5bw8Nw5 W0JtQlQ5 ]x6rQx6bsJi 
]X]n5u GbflA scsysJ5 m4WZ3u $_!* ttC6ymiz # x7m m4WZ6 $_@@ 
ttC6ymiz @H. ryxi, b[?i si4v6bsJu ]b8N  ]xy5b6t5to3ix6S6 ]sb3N6gu4 
yKi2t8i cfA8a4v8i6X5 ]sb3N6gco6t5tli.  slExN8qo6tbsisJ6 
slExN8q4vlx6g9lA ]x6r4bs7mEA8N8qM6 kczt5t0Jbsix3li 
ttCs/6bsli cspn6bsisJu5, whm1N6S6 ]sb3N6yN/8q5bEx4nzi4 
yKi2t8i W0JtQlA yK9osJ5 NPR+#.!. 
 
 
m4WZ6 $_$* ttC6ymiz ra9o6]X6; sc6ymK6 slExN8q5g6 wodysJ6 
ne8ix3izi4 sd8axiMs8q8izi ]n?w5z.  ]b8N ho8q5gu4 g8ztc6S6 
cspn6bsif=i3u4. 
 
 
m4WZ6 $_%% ttC6ymiz $.#.$.#; scsyc6S6 sk3isJi4 NlNw6yJi4 
ttC6ymiz ra9o6]X6; sc6ymK6 Ca+Mg; ]sb3ND8N3izb sk3iz 
xqi6ns]C3J1izi yK9osJu ]sN3i3j5 cspn6bsJi ryxi ne5tK6 
xs4ymJ5 Xs4nw5 nebsc5b8q8iq8i4 slExND8]i5gi5 ]sb3N6gi5 ]n?w5 
sd8a6t9lA.  bwm8Nwt9lA NPR %_u5 sz]bdbsymK6 NPR slExN8q5gu5 
GscsysJ5 m4WZ6 $_@@ ttC6ymiz # bflAH.  ]b8N ttC6ymiz sc6ymQK6 
yK9osJ6 ]s4]gbsJ6 r}Z6gw4X5 B# ]x6rQx6bsJu4 x1ml3izi4 x?tzi4.... 
]b2hm ttC6ymiz NlNw6yK6 NlN3izi4 W0JtQlA r}Z6g6bsiz s/ci4 
yt]Mi4 cspn6bsJ2. 
 
 
m4WZ6 $_^( wMz ttC6ymiz $.$; scsyc4v8i6S6 whoiE/zi4 trbsJu4 
^( m4WgZq8i sk3isJi, ttCs/6ymJi x7m cspn6bsJi. 
 



cspn6bsJ6 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4  
cspn6bsJ5 ]X{t8 N1uidtQ/q8i 
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ttC6ymiz ! scsyc6S6: ...]x6rQx6bsJ6 s/C4 e3i6g6 x7m B# x]6rQx6bsJ5  
iEsQ/s8qM5 ]sb3N6yJi4 ne5tN/Ex4nq8i4.  ryxi, n=1u4 
y5tDtc6t5tJ6 GWlx6gu4 xyi4u4, v8]k/3u4 x7m ifu4H d[?y4S6 n3?sisJu 
y5tDtJi wm3u4 bm8N w4WQ/c6t5tgw8NExc6S6 xs7mE8q8izi wm3j5 
trt9lA.  xqDtQ?C scsysJ6 ]b8N ne5tix8q8izi4 ]sb3ND8N6gi4 
cspn6bsMs6t9lA xgw8NsJ6 ABA gnZ4nz ttC6ymisJu #_u x7m 
]sN3izk5 cspn6bsJi.  ryxi, v8]k/6 xqlx6gu4 ne8ix6]g/8qM6 wm3i 
n3?sJi n3?st5tli s/ci4 ei6gi4 pH_Q/z slExN8qt9lA, ]sn3izi4 
n3?sisJ5 vtms6g5 r}Z6gw8q7mb n3?sisJi4 x7m ]x6rQx6bsJ6 s/C4 
ei6g6 bf4nst5tK6 d[?yiq]Mi4 v8]k/c3izi4 xyq5 cspn6bsJ5 
nioE/st9lQ4 m3D4.  scsycDmKz d[?y4g6 if vtms6g6 bf/sJ8N3izi4 
B#_u x1ml6yym2li.  ryxi, B# ]x6rQx6bsJ6 ne5t4v8i3X5 ]sN3izb 
cspn6bsizi4 r}Z6gwi3u4 ]b2huz, pH_Q/z slExN8q5g6 xyi4 y5tDtJ6 
wh]]lbsix6S6 ]b2huz xf2ocEx4nzi4.  ho, cspn6bsJ6 wm3u W/sJ6 
vtms6gi Sx3E/6bsymJ5 n3?sizi5 wv]JtcC/6S6 ]x6r4y0Jbsli n=4 
y5tDt4X5 ]b4fNz5 WoExaJi5 wh]m]lbsK6 miCs2 wodyE/q5 W0JtQlQ5. 
 
 
ttC6ymiz @ sc6ymK6 W/sJ6 B@_u5 n=4nc6gu5 whmQ/sK6 
ne5tixEx4nzi4 xfisJ6 ne]/3ix6gu4 ]sb3N6gc6gu4.  n]=5 
slExND8i6t5tJ5 W/s4Xb, xs4Xb xgw8Nst5tJ8]i9oix3mb gl6bDt4ni4 
XX5t0Jt4ni4 ]sb3N6gi4, n]=5 n3?st5tJ5 b[?8z5 iEsQ/sJ8N6S 
wMQxC/3iq8i4.  ]b8N scsys]Ci4t9lA nebs8qM6 ]sN3iE/sJ5 nebsJ5 
b[?i si4]vu.  slExND8i3iE/z xs1isJ6 gr]b6tbsym5txMs8q7m5 d]Mi 
m4WZ3u $_#&_u. 
 
 
ttC6ymiz # sc6ymK5...xglx6bwomix6Xb, B@ n=8a6t5t0JysJ6 
whmQ/sQxc3izi4 ]sbb3N6gu4 ne5tix3izi4 cfAa2X5 x7ml 
rs0Jbsix6gi4 WoExcExc6S5 ]sb3N6g5 n=9l y5tDtiq5 x?lusbk5 
slExN3icd8q9lQ5.  ]b8N si4]v6bsJ6 sztlxz]k6bsym8qM6 x7m 
hNgw8Nw5 cspn6bsiq5tA5 scsyZJ4g5 scsyE/2t8i $_#& m4WZzi 
scsyc6t9lA cspn6bsJi4 N[]?6]baJi4 xqJi slExN6]g5 wm3u5 
]W6bsymt9lQ5 s/ck5 ]sN3izk5 cspn6bsi4f5. 
 
 
 
n2b % 
 
kNs2 ]x6rm/siz mo4bc8qM6 x7m xw?0JbsJ4f5 WoE0JysJ5 iDx6bsK5 
wody3i4 g8ztc8q5gi4 grysm/si3i4 n=1i4 ckwoziE/q8i 
x4b]f6bsJi s/ci x4bfc3=1i x7m xsM5t0JysJi vtms3iq8i n]=5.  
x7ml gr]batbsJ6 ne5tym8qM6 wms2 ckwoziE/q8i4 
xs4t5t0Jbs5bwom0JbsN/6gi. x7ml, m3D4 xf2o]E4g4 wh]m]lbs]MaJ5 wisJi 
Gxyi4 x7m if9H wMstbs8qM5 cspn6bsJi WoExaJu.  bwm8Nwt9lA 
cspn6bsJ5 W7mEsJi4 ne5t0Jbslx8qM5 xsM5t0JysN/6gk5 
WoExc3=sJu wiu. 
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m4WZ6 %_!; m3D4 w0JxZ4n4 bwmsK4 ryxi si4]v6bsJ6 sc6ym8qM6 Nox5 
]s4]gbsJ5 ne5tQx4nzi4 ]N7m]MaJi4 nebsJ4ni4. 
 
 
m4WZ6 %_@ ttC6ymiz ra9o6]X6 sc6ymK6 xgi n3?sJi w8z6g5 
xf2ocMs3iq8i4 md4g=ist9lA wm3u4 x7m nebsJ6 xf2oc3izi4 wm3u4 
yXwb x7m ytfX4 byq8i4 x0p]Q8q5gi sk3ic6Lt4 G!:!; !:!,))); 
!:!,))),)))H.  xs1isJ2 xg6bsiz ]b4fNi NlN6S5 ckwoz7mEQx4nq8i4 
x7m sk3iq5 xs1isJ5 scsys8q9Lt4 ck6 xqtQiq8i4. 
 
 
m4WZ6 %_# ttC6ymiz ra9o6]X6 sc6ymK6 NlNw6bsix6Xb 
bwm8Nw8iC6bsJ5 s/c5 ckw5]giq5 cspn6bsJi r}Z6gwQxc6S5... 
cspn6bsJ5 r}Z6gwN/6S5, ryxi gnZ4n5 gryQxDbsJ5 bmguz Wbc8qM5.  
x7ml, si4v6bsJ6 scsyc8qM6 ck6 xqtQiCwJu4. 
 
 
m4WZ6 %_% ttC6ymiz @; sc6ymK6 whmQ/sJ5 ... cspn6bsJi y5tDtJ5 
sk3iq5 r}Z6gwMsEx4nq8i4 miC3u y5tDtJi4.... si4]v6bsJ6 scsyc6S6 
x4gxic8q5gu4 bmgjz.  ryxi, scsysMs6g6 yKixi bwmsMs6S6 
cspn3=sJu  y5tDtJ5 sj3iq5 rZ6gw8q8iq8i4 miC3u y5tDtJ5 
sk3iq8i4. bwm8Nwt9lA, xqiE/sJ6 vtms3isJi ne5t1mb ]s4]gt4ni4 
r}Z6gw8q7mb iEsQ/sJi kNu Ni/sJi. 
 
 
m4WZ6 %_% ttC6ymiz #; sc6ymK6... n=5 xuh5 nebsJu5 ne8N/3iq8i4, 
wMslQ5 bw/Sx, Bwmbw5 x7m gDXnw5.  ]b4fx csy3iq5 n]=5 iEsQ/sN/6S5 
]x6rsmt5tN/Ex4nq8i4 x]luN7u4, xwC8u4 x7m ifu4.  bwxSx bfs/symK6 
xsM5t2li ]x6rsmt5tc5b3izi4 x]luN7 n=s2 vtms3izi4.  ryxi, s/ci 
yt]Mi xsMbsJ5 wodyE/stbq5 wodysZJ4S5.  Bxmbw5 
xsM5tix6]g/8qM6 xwC8u4 n=1u4 ]sN6yli wm3u4 ne5tc5b8q7m5 
pH_Q/zA5 ]sN3izA9l csp/sJi ]X{t8u.  cspm8q5gzo ttctA5 
nebsymQx4nq8i4 gDXnw5 s/C1ix3=1u x4bfi.  ryxi, nebsymK6 
cspn6bsJu.  whmK5 xqiE/z if sd8a6gu x4bfi sC1ix3=1i 
wm8a3li wodycc5b8q5bEx4nzi4 if BxwgC4nw5ac5b8qM6 gs5t4f5 
Anw5u4 wMc6Li wi9M1icc5b6S6 ur5g6 W/s2li Wlyof5i5 s/ci5 
n=1i5. 
 
 
m4WZ6 %_!) ttC6ymiz @; sc6ymK6... !:! xs1isJ6 iEsQ/sN/3izi4 
]m8N wisJu n3?sisJ6 w8zDtJ6 by3jxc5b6t9lA.  scsyE/s8qM6 
n3?siz xqo6t5tN/Ex4nzi4 ]b2huz sk3isJu4.  xs1iE/zb sk3iz 
sk3icD8NEK6 !:$_u4 s}?]l8]i $:!_u4.  bm8N W7mEsK6 xyq5 xwC8, if9 
x7mx]luN7, WoExaJu WbcD8]ic5b8q7mb n3?sisJu ckux6.  
bwm8Nwt9lA, wms2 ]x6rsmiz mo4bcc5b6S6 xs1isJ5 sk3iE/q8i4. 
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m4WZ6 %_!% ttC6ymiz %_% ]Nnsto4 scsyc6S6 wms2 ]x6rsmizi4 
gnZ4ni4 w4WQ/c6tbsJu4 s/ci Sx3E/6bsymJi.  x]gtc3i6n6 ]s4]gtc6g6 
ne5tN/6g6 gn6bsJmJi4 cspn6bsisN6S5 wmw5 csp/sQxc3lt4 
n=4bcEx4nq8i4 xsM5t0JysJi4 n=5 vtms3iE/q8k5.  
 
 
 
]n2b ^ 
 
m4WZ6 ^_! ttC6ymiz @; sc6ymK6 B@ n=8a6g5 wiz ne5tN/Ex4nzi4 
]sb3N6gu4.  ]b8N scsysJ6 ho8q5gu4 cspn6bsifu4 g8ztc6S6 
scsyE/7i NlNw6bsK6 m4WZzi $_#&. 
 
 
xgod/sJ2 wloz, W7mEsK6 gnZ4n5 xgwNsJ5 NlNw6yt9lQ5 xyi4 x7m 
if n4fbsiq8i4 n4f5t}=sJi5.  ryxi, WoExa4v8iExc6S5 n=4 
Nr8]z3m]z5 cspJmlA x7m w4WQ/stbz x?usbj5 cspJmlA 
xgo6tbsiq8izi s}?]l8]i5 xqJj5 k]ba6tEi3j5 WoExaJk5 
xg6bsq88zi bmw8i nsy}=six6gi xg6bs8q8izi. 
 
 
ne5t4v8iExc6S5 WoExaJ5 ckwoziE/q8i4 NlNw6yJmlt4 hN5 
n4fwJ8Ex4nq8i4 xyi4u4 ifu[l pH_Q/z slExND8i6t9lA s/c1ix3=4 
WoExc=s7mEo3ix6X5 ]X{t8u.  whm1N6S6 yKixi ]sb3N6gc6g5 s/c5 
n3?sisJi Wbc8q5g5  xg6bsQxc3ix3iq8i4 ABA cspn6bst9lQ5 
Wxi4y0Jbsli bmguz WoExaJu4. 
 
 
 
 
#. scsy4nw8Nw5 SDt cspn6t5 WoExc3=q8i5 x7m Nw5 Xwh9 

ttcstq8i5 
 
 
SDt cspn6tq5b JMw @^, @))) 
 
 
u{b SDt W7mEsJu4 cspnwiz netK6 ICP n=1i4 cspnw0JysJ5 
WoExaMs3iq8i4, ryxi nebsJ5 si4]v6bsJu wMstbs8qM5 b[?8z5. 
grysm/siz ckw8iE/z xyi4 x7m if N]iQx4nzi4 wv]JtcD8N6S6 
cspnwlt4 n4fbsN/3iq8i4 n=5 s/C1ix3=1u5 x4bfi5 x7m ne5tlt4 
xsMt0Jy4ni4. ICP n=1i4 cspnw0JysJ5 si4]v6bsMs6S5 !(((_u C{v8 
si4]v6bzi ]sN3yi3j5 csn6bsJgw8N3i4 gnZ4ni4 xgw8Nst5tMs8qM5 
xuhi WoExaJi w]fb6bsJil cspn6bsJi.  W7mEsK6 grysmQxc3ix6S5 
n]=5 N]i5bEx4nq8i4 ]x6r4yJ8N3ix3mb r}Z6gwlt4 cspn6bsJi4 g8ztc3lt4 
s}?]l]8i5 yKi2t8i kNoEi3j5 cspn6bsJi ]s4]gt4nw5 ]x6r4bsJ8N3ix3mb 
csp}=sJ8N6g5. 
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Nw5 Xwh9 mw !, @))! 
 
 
m4WZ6 # ttC6ymiz @; sc6ymK6 hoJu4 x2A6bsiq5 xf8izi fxgEi 
NPR Q/q5 xqi6bcs6g5 #_u4 x7m ]n?w5c6g5 ).#-_u4 Gmo[lQ5 si4]vq5 
wkoEpgc4f5 nebsJ5 ]sb3N6gcEx4nzi4 si4]v6bsJ5 mo4b4nq5H. ryxi, 
NlN3iz "]sb3N6gu4 ne5t}?9oxN3izb fxgE8 II mo4bc8qM6 mo4b4ni4 
]sb3N6gcC/Ex4nzi4 whmQ/sJi s/ci n3?sJi srs6b6gu 
GwkoEpgc4f8i5 !((@H sc6ymK5 ".. ]s4]gbsJ5 slExND8]i6gi4 WbcC/6g5 @ 
s}?]l8]i5 #_q6b3lt4 d[?y1i6nsK5 ]sb3N6gc3iEJ8N6bz whmQ/sJ8N6t9lA 
]sb3N6gu4 tAy?9oxQx4nzi4". 
 
 
m4WZ6 $ ttC6ymiz @; sc6yc4v8i6S6 Cn8 si4]v6bzi4 cspn6bsJ5 
vtbsMs3iq8i4 sk3iq5 mo4bs2lt4 Gxbsy6 ]w6bsc5b6Li cspn6bsJ4n6 
m3D4 miC3u5 W/sJi5H.  bm8N xgw8Nst5tN/Ms6S6 r}Z6gw0Jbs5tx6gu4 
]W6bsJu4 cspn6bsJ4nu4.  xqDtc6Sz ]b8N cspn6bsJ4n6 
r}Z6gw5txC/ChQ2lA ]W6bsJu5 xgw8NstbsJu cspn6bsJ4nu cspn6bsMs6gu 
x7m ne5t0Jbs2li s/c5 x5t1isJu5.  ryxi, C{v8 si4]vz 
]x6r4yNhMs8qM6 WoEct]QAyE/six6gu4 ]sN3izk5 cspn6bsJi x7m 
cspn6bsJi x5t4y?9osisJu w]fb6bsifi]l8]i5. 
 
 
m4WZ6 ^ sc6ymK6 ]h6 x0p]Q8q5bEx4nq8i4 u{b SDt2 cspn6bq5 x7m 
gnZ4nw5 scsysJ5 Cn8 si4]v6bq8i.  x0p]Q8q0JbsJi scsysJ6 
cspn6bsJi miC3u x7m ABA cspn6bq8i ABA si4]v6bz - sk3il4]bzi 
]nK scsyc3m5 XwCw5a8q5g2 Sn8zi4, nK xqiz Sn8c6Li !-_u4 
sl3ic6li sk3ic6Li !.(-_u4 Gw4bE1iz Sn8ztA5H.  bwm8Nwt9lA nK 
]s4gC6bsJ6 %.^*-_u4 !).* w4bE1ic6t9lA XwCw5z.  
 
 
m4WZ6 & ttC6ymiz $; scsyc4v8i6S6 C{v8 si4]v6bzi4 csp/sJi4 B@ 
n=4nc6g6 ]sb3ND8N3izi4.  scsysJtg5 d]Mi !(((_u C{v8 si4]v6bz, 
whoiz B@ n=8a6gu wisJ6 ]sb3ND8N6gu4 ne5t1m5 g8ztc6S6 
gr]b6tbsJi4 grysm/s8q5gi4 ]sN3iz gnZ4nz gr]b6tbst9lA. 
 
 
m4WZ6 & ttC6ymiz %; sc6ymK6 kNoEi3j5 WoExaJ5  
C{v8f5 sc6ymiq8i4 n=8at9lA xs1isJ6, y5tDtisJ6 Wzhi s/ci 
w4WQt5tlx3ix8qM6 wm3u4 x4g6X9ox/zi4. ryxi si]4v6bz Cn5 xg6S6 
xw?0JbsJ8N6gi4 xs1isi4 scsyc6Li csp6bsJi[l n=1i4 n4fbsJi4 
sk3isJi4, Nogw8Nq5 wisJu4 r}Z6gwic8q9Lt4. 
 
 
m4WZ6 * ttC6ymiz @; sc6yc6S6 b7m6Li sk3isJu4 ]sN3izi4 ! rlAC7 
XwCw8aiC1j5.  sk3iz wm8Nwt9lA !.@ x !) $ kJ. 



cspn6bsJ6 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4  
cspn6bsJ5 ]X{t8 N1uidtQ/q8i 
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m4WZ6 * ttC6ymiz &;  sc6yc6S6 .... ]b2huz Gnsyi3u4 ]m8N 
SxE/6bsymJiH rs0JbsJ8N3izi4 N5t6g6bsJ5 NlNw6y4Xb ]b4fx 
ne5tc5b3iq8i4 slExN6gi4.  ]b8N  scsysJ6 xqDtQ?C.  ]x6r4yi6 
n3?sJu4 xf2oEs/sJu[l b[?8z5 n3?sJu5 wiu5 W/sJ8N6S5 xs4t9lQ5 
xqiz xg3lA gnZ4nw5 xg8q9lt4 nebsJi4 C{v8 ]s4]gtQ/zi cspn6bzi.  
]b4fx nebsymo6Xb, w4WQ/sJ6 x?lusbj5 nebsJ8N6S5 x7m hoJu4 
whmosDtcD8N6S5 xsMbsJ6 SxE/6bsymJ6 WoExaQxc6X5. 
 
 
SDt cspn6tq5b mw !$, @))! 
 
]b8N ttc6 rs0JbsK6 Nw5 Xwh9 ttcstzk5 d]Mi.  rs0Jbs4v8i6g6 ttcj5 
netbsQxc8qM6, scsysJ5 Nw5 Xwh9 ttcstq8k5 g]Cz1mb xuhk5 SDt 
cspn6tq5b ttcstq8i ne5tk5. 
 
 
 
$.  xgod/oxaJ5 
 
xgod/oxaJ5 Ns5t6g3i3j5 WoExaJk5 w]M4]fzK5 rs0Jbsix6Lt4 m3D1i4 
WoExaJi4 ]nbsymJi4 ]X{t8f8i5: 
 
 

 ]x6rsm]MaJ6 ]x6r4y0Jbsli w4WQ/sJi x?lusbk5 x4g6bsJi5 
]m8N ne5gi5 ]c6tE}=sJ2 x5t1izi x7m NlNw6ylt4 
k]b8a6tE0Jy4ni4 whm4n6ysDbsQxc6S5, WQxc6Xb. 
 

 Ns5t6g4bs4v8iExc3iq5 WoExa4v8i3lt4 yKi2t8i s/C1ix3=1u 
x4b]fbsix6g5 ]W6bdlQ5 wiq8i4 w4WQ/c6t5td8q9lQ5 x?lusbi4 
s/C1ix3=4 wq3CoC/6g5 wq3CoC/6X5. 

 
 
ne5t0JysJ6 WoExaJu gnZ4n6 xgw8NsJ6 s2lu NlNw6yK6 ]sb3N3izi4 
wodysJ4 iEsQ/c8qizi4 wm3u4 n3?sJu ]m8N WoExc3=sJu5. 
bwm8Nwt9lA n=5 vtms6g5 bf/sJ5 n3?sJi wm3u wMQx6bsix8qM5 x7m 
w4WQ/sJ5 wm3i f=}=sJi sztxk5 w4WQ/six8q5bEx4nzi4 
whmQ/sJ8N6S6.  x]gtc6g6 WoExaN/6g6 WoExaJ8N6S6 cspnwlt4 
NlNw6yJmlt4 slExN8q8iE/zi4 xgw8NstbsJu n=4bc6gi_Xs4ni 
slExN8q8iE/z ]x6rQx6y0JbsdlA ABA nebq8i5. 
 
 
whm4n6ys3ix6Xb xsM5t0JysJj5 ne]/6gk5 hN4f]bk5, ]x6r4bsiz n3?sizb 
x7m xf2osJ2 b[?i wisJu nebsJ8N6S6 xs1isJ6 xqiz gnZ4n6 
xg6bsli.  ]b4fx nebsymo6Xb, w4WQ/sJ6 x?lusbi5 nebsJ8N6S5 
]x6r4bs5tx3lt[l whmoxaJ5 whmosDbsJ8N6S5 xsM5t0JysJ5 vtymJi 
whmosDbsQxc6Xb. 



cspn6bsJ6 ]sb3N6gu4 s/Ci4 n3?s}=sQx4nzi4  
cspn6bsJ5 ]X{t8 N1uidtQ/q8i 
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wodyE/sJ8N3uJ6 w]M4fzt5ti6 x7m n3?sisJ5 ytDtJ5 Ns5t6g6bsiq5 
ne5tJmlt4 n=1u4 n4fbsJu xq]MaJ4f5 wisJu WoExc3=1u.  ryxi, 
W7mEsK6 bf4nsJ5_WoExcDysJ5 nebsiE/q5 w]M4fzJi ttctA5 
nebsQxc3mb x7m x4gxic3lt4 cspn6bsJi ne5tJmlt4 ckw5]giq8i4 
y5tDtJ5 n3?sJ5 Wbc3isJi WoExaJi. 
 
 
pH_cC/3iz slExN8q5gu4 n=1u4 n4fwli x7m xqiz xgw8NsJ2 
slExN8q8isJ2 n=4bc6g2 Xs4nu5 cjspn6sQxc6S6 
WoExc4v8iMs8q8iq8i WoExaJi4.  xqiz N]q8]zE/zl pH_cC/3iz 
slExN8q5gu4 n4f5tN/3iz WbcD8i6tbQxc6S6 xsMbso6X5 xbsy3u 
vtbsymJ8NdlA.  bm8N WoE0JysJ6 W}=4nc6t5tix6S6 ur5gu4 x4bfi4 
s/ci4 wo/st5tli x4bf5 xsMbs}=zk5.  bm8N vtbs8q7X5 
xf2c6tbs8q7X9l x4bfi4 hJ8]i6gi4, xsMti3j5 wodysJ5 xyq5 G]h3l 
nsy0JysJ5H WoExaQxcC/6S5 x4gfw5 nebsJ5 WoExaiclQ5 
]x6rsm5tx6gu4 x7m xrgi6nsN/6S5 nN/siE/zi5 x4bfi4 xsM5t}=4nw5 
Wdtgw8N3k5 n=cDN6gk5 y5t5tJ8N6gi4. 
 
 
xg6bsiz ]sb3N6g5 s/c5 n3?siE/q8 cspnDbsJ5 Gh3l ABAH 
rs0Jbsix8qM6 ]N7m4gu4 n4fbsJu4 xgw8NsJu[]l8]i5 n=c6gu4_X4nu4 
slExND8]i6gu4.  si4]v6bs5tx6ymi6n6 cspn6bsym}=1i xg6bsQxc3ix6S6. 
 
 
x7ml WoExa1uJ6 cspn6bsQxc6g5 s/C1ix3=4 nebs8q8izi kNs2 
xf2oz ck6 xf2ocD8N3iz y5tDtJi4 s/C1ix3=1i x4bfi5 wo3ifi5 
pH_Q/z slExND8]i6g6 xyi4 n4fbsJ6 ]A9 s/C1ix3=zi5 x4bfi5 nesK5 
kNu5 x0pQ/sJu5 ]m8N whmn6ysDbsJ4nsK5 ]nbs0JbsJ8NEx4nq8i4 
s/C1ix3=1k5 srs6b6gu x7ml etxi vNbs2. 
 
 
yK?6ymJu4 nebs}=siz ckw8izi4 x4bfw5 W7mEsQK6 
whm4n6ysDbsQxc6gi s/C1ix3=4 wq3CoMs8q8izi xsMbs0Jy4n5 
to/symix3mb x7m nN/slt4 xfi WoExaQxco6gi4 ]X{t WdtQ/q8i 
net0Jbsix8q7mb. 
 
 
s?8]z5g6, 
lxC{ x?lusboEi3j5 Wp5tC6tq5 out5f5 
 
 
SD{ m5n8, hNgw8N3i4 cspmi3j5 NlNw4fbo4, kNoEp7mE4 
s/c5 ]sb3N6gc6g5 n3?siE/q8i4 cspmp 
 


