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ŝ«-U-o ¥-î-g-\-r-è-d A-è-„t P-s-e-r-X-G è-a-b-r„ d-l„-U-o 
$-C-p-b-r«-\-r-~-u-¨-e-c-u-G Z-v-s-]-u-\-r-e-l-h-r-I-j-u-a-l-b-, 

è-è-e-e-r-[-p-a-l†-~ N-c-r-ó-ŸF h-v-C-a-l-b-u-¨ ]-d-c-u-a-l-b-u-G  
$-S-G ]-£-u-è-e-|-d-l-W-o. ]-c-r-N-b-è-]¶-ˆ-X-r-\-u-¥-f-g-G #-Z-p-è-Œ 
N-r-d a-l-h-Ÿ-j-r« ]-c-h-¶-c-G "-t-r-b-l-\-l-e-u-I P-s-e-r-X-Ÿ-j-u-è-S 
]-u-t-G-]-l-j-r-b-r-d-u-¨ N-r-d e-r-f-Z-l-G-f-ŸF a-l-ó-a-l-W-o.  
B-X-o-- è-X-l-»-r-d-r-d-l-W-o B†-è-]¶-ˆ-r-c-r-|-u-~-X-o-, ¥-e-l-j-r-¥-_-lF  
I-j-r-|-u-¥-a-l $-d½-¥-b-l-, a-l-G-h-G I-»-r-|-u-¥-a-l $-d½-¥-b-l "-Ÿ-è-\ 
N-r-d-X-o. è-a-è-d½ h-m-“-Z-ŸF-|-o #-»-G-e-À-u-¥-œ-lF D-l-¥-c-l-c-u-
Œ-c-u-è-S-b-u-G P-s-e-N-c-r-ó-Ÿ-j-u-è-S "-\-C-è-è-e-e-r-[-p-ŸF-, 
D-l-¥-c-l-c-u-Œ-c-u-G $-e-r-è-S A-Œ-r-¥-N>†-~-è-X-Ÿ-è-\ $-è-X-d½-l-G 
è-e-j-r-e-l-b-r-e-c-u-~-u.

I-u-S-u-G-_-Ÿ-è-j-|-u-t-r-N>-o-, P-\-r-N> z-d-è-Œ-|-u-t-r-N>-o-, $-X-r-\-u-a-u„-]-o D-l-

¥-c-l-c-u-Œ-c-u-G A-C-l-b-r-c-u-~-u A-~-X-r-è-\-|-u-t-r-N>-o A-d½-l-G h-G-h-l-c-a-u-›-l-

I-u-~-u. I-u-ˆ-r-|-l-d-è-Œ I-Y-I-j-u-G I-¨-Œ-c-Ÿ-j-u-G X-a-l-f-I-j-u-è-a-l-è-| 

]-£-u-è-e-|-u-~-u. ¥-e-\«-¥-X-l-t-u-G e-r-¥-Z-f-c-l-P-p-Ÿ-j-r-¥-d-|-o ]-t-~-o ¥-d-l-I-l-

Z-o--`-u-X-Ÿ-è-j-l-è-| I-›-u-X-s†-Œ-e-c-u-G "-e-[-r-|-l-d-G è-X-Ÿ-r„-]-l-j-b-r-d-r-

c-u-~-o è-N-c-u-e-u-IF <-m†-~-r-t-Ÿ-r-b-u-G "-[-p-l-]-I-¥-c-l-èS-l-~-r-N>-o ¥-X-l-S-u-I-

j-r«-\-r-~-o a-s„-]-r-S-r-N>-u-G #-¥-L-l-g-r-N>-e-c-u-G D-¥-c è-X-l-»-r«-h-G-L-Œ-r-è-d 

"-G-K-Ÿ-j-l-e-u-~-u. "-c-\-q-š-l-›-u-a-u„-]-o-- #„-U-a-l-\-r-¥-d-|-o I-]¶« I-b-

t-r-b-e-c-u-è-S ]-r„-X-d-a-u-t-b-u-G e†-g-l-e†-g-G è-P-š-o e-r-a-l-\-Ÿ-j-r« #„-U-

a-l-\-r« e-~-r-t-Ÿ-u-I-b-u-G X-r-c-r-N>-u-¥-]-l-e-u-I-b-u-G è-N-…-u-~-e-c-u-G Z-v-s-]-h-a-q-

i-Œ-r-è-„t ]-c-r-W-l-a-N-c-r-ó-e-u-G P-s-e-P-l-X-r-I-j-u-è-S ̀ -l-e-r-b-u-G a-\-h·-r-d-l-

|-l-\-u-¨ â-a-Ÿ-j-r« D-Œ-u-¥-N-c-u-~-u. 
¥-d-l-I-Œ-r-è-„t è-]-l-X-u-h-v-`-l-e-a-l-b e-r-¥-c-l-[-l-`-l-h-Œ-r-è-„t #-»-G 

è-e-j-r-è-]¶-S-u-Œ-r-è-|-l-›-o ]-è-Œ-l„-]-X-l-G \-q-š-l-›-r« N-lF-h-o U-l†-
e-r„ A-~ è-è-Z-e-f-l-ð e-r-Z-p-l†-Y-r-b-l-W-o #-[-u-\-r-I ]-c-r-W-l-a-N-r-C-IF-
|-o "-S-r-Œ-t-]-l-I-r-b-X-o. ‹-Ç-X-r-\-r†-[-l-c-W-G "-Y-e-l X-d-a-u-t-I-j-r-d-q-è-S-
b-u-¨ \-e-s-I-c-W-G ]-c-r-W-l-a-Œ-r-¥-d-|-o-- \-b-r-|-u-~-X-r-è-\-|-u-t-r-N>-u-¨ X-
è-„t #-f-b-ŸF U-l†-e-r„ a-u-¥-~-l-ˆ-u-è-e-N>-u. $-m #-f-b-Ÿ-j-u-G "-e-
è-b #-[-l-c-a-l-|-r ]-r-~-s-S-u-\-S-~ ‹-e†-Œ-\-Ÿ-j-u-G A-d½-l-G h-a-l-i-c-r-N>-l-
W-o 1950¿« ¥-a-l-¥-U‚ h-r-è-C-h-r-h-o D-l-^-o A-e--d-p-q-g„ A~ #-f-b-G 
<-c-u-Œ-r-c-r-ƒ-X-o. 1970¿-\-u-¥-f-g-G è-]-l-X-u-]-c-s-k A-»-u-X-r-b e-r-Z-p-l†-Y-r-
I-j-r« ]-d-c-u-G "-Ÿ-è-\ P-\-r-X-I-Ÿ-j-u-è-S Æ-a-c-i-r-X-a-l-b ]-c-r-e†-Œ-
\-è-Œ-|-u-t-r-N>-u-G Æ-a-c-i-r-X-a-l-b $-W-¥-N-c-d-r-d-q-è-S h-G-`-e-r-|-u-~ P-\-r-

X-I-Ÿ-j-u-è-S ]-u-\†-h-£-d-\-è-Œ-|-u-t-r-N>-u-G 
P-\-r-X-I-e-p-X-r-b-l-\-è-Œ-|-u-t-r-N>-u-G ]-u-X-r-b P-s-
e-P-l-X-r-b-u-è-S c-q-]-e-X-o--I-c-W-Œ-r-¥-d-|-o-- \-b-r-
|-u-~ ‹-Ç-X-r-\-r†-[-l-c-W-è-Œ-|-u-t-r-N>-u-G ($-
X-o "-[-r-I-]-£-u-G ̀ -q-a-r-f-l-ð-]-c-a-l-b-r D-š-è-]¶-ˆ 
h-a-q-i-Ÿ-j-r-d-l-W-o I-›-u-e-c-u-~-X-o-) A-d½-l-G 
]-c-s-k-l-i-l-j-r-¥-d-|-o I-b-t-u-G a-u„-]-u-¨ "-e-
h-l-\-\-r-a-r-g e-l-b-\-b-r« <F-è-]¶-S-u-Œ-r-Œ-u-
S-Ÿ-r. I-u-t-N>-u-I-q-S-r d-j-r-X-a-l-b-r-]¶-t-ƒ-l« 
B-X-o-- h-a-q-i-Œ-r-¥-d-b-u-G e-p-¹-r-IF X-˜-r« 
P-\-r-X-I-e-p-X-p-l-h-Ÿ-j-u-›-l-I-u-è-a-~-l-W-o h-r-
è-C-h-r-h-o è-]-l-X-u-e-l-b-r z-l-]-r-|-u-~-X-o. 
D-c-u h-a-q-i-è-Œ ̀ -q-a-r-f-l-ð-G c-›-l-b-r ]-I-u-
|-l„ $-S-e-~-l« (Z-v-s-]-r« I-u-S-u-Ÿ-r-¥-]¶-l-e« 
<-Z-l-i-c-W-G-) è-N-t-r-b e-r-`-l-K-Œ-r-\-o e-d-r-b e-r-

`-l-K-Œ-r-è-d "-G-K-Ÿ-j-u-a-l-b-r $-W-¥-N-c-l„ 
h-l-[-r-|-l-è-X-e-c-u-~-u; P-s-\-u-I-j-u-è-S h-£-d-
\-G \-r-b-Ô-r-X-a-l-I-u-~-u. $-X-u-G Z-v-s-]-r-è-d ]-l-c-r-
z-r-X-r-I h-˜†-Z-Ÿ-j-r« <-›-l-¥-b-|-l-e-u-~ 
e-p-X-p-l-h-Ÿ-j-u-G ¥-N†-~-o "-e-r-S-è-Œ h-a-q-i-
è-Œ X-d-a-u-t-IF a-t-r-b-u-G-¥-X-l-t-u-G I-q-S-u-X«-
|-q-S-u-X« e-p-X-p-h-´-a-l-|-u-I-b-u-G D-S-u-e-r« "-e 
X-r-I-N>-u-G e-p-X-p-h-´-a-l-b D-c-u P-s-e-P-l-X-r-X-è-~-
b-l-b-r a-l-t-u-I-b-u-G è-N-…-u-~-u. 

Z-v-s-]-u-IF <-Z-l-i-c-W-a-l-|-r-b-l« D-š-è-]¶-
S-d-r-d-q-è-S ]-c-r-W-l-a-G h-G-`-e-r-N>-, # ‹-¥-X-p-I 
‹-¥-Z-f-Œ-u-a-l-ó-G I-l-W-è-]¶-S-u-~ P-s-e-P-l-X-r-
I-è-j EA„-è-U-a-r-I-o P-s-e-P-l-X-r-IF' (Endem-
ic Species) A-~-o-- e-r-j-r-|-u-~-u. A-£-r-d-u-G D-c-u 
Z-v-s-]-r-è-d A-d½-l P-s-e-P-l-X-r-I-j-u-G A„-è-U-a-r-
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$-¥-e-lF-e-_-r-d-r-š-r A-~-X-o e-r-Z-q-c-^-d-Ÿ-
j-u-¨ D-c-u #-f-b-a-l-W-o; "-X-o a-u„-¥-]-l-ˆ-u-è-e-
N>-X-o ]-c-r-W-l-a-P-s-e-f-l-h-o-ó-Œ-r-è-„t ]-u-X-r-b 
X-l-c-e-u-G ¥‑K‑l‑U‑o è‑U‑d‑p‑q‑g„ A-~ Ç-X-r-b-u-
è-S I†-Œ-l-e-u-a-l-b t-r-N>-l†-U-o ¥-U-l-|-r„-h-o 
#-è-W-~-X-u-G "-X-r-è-„t ‹-f-h-´-r-|-o-- I-l-c-
W-a-l-W-o. ]-¥-k-, #-¥-e-f-Œ-¨-r-N>-I-j-r-è-d-
d½-l-G h-G-`-e-r-|-l-t-u-¨-X-u-¥-]-l-è-d $-X-r-d-u-G 
]-q-c-r-]¶-r-|-l-Œ $-S-Ÿ-j-u-›-o. I-»-r-ƒ D-c-u 
Z-f-l-}-Œ-r-\-u-¨-r« $-¥-e-lF-e-_-r-d-r-š-r ]-d-
X-c-Œ-r« \-r†-e-N-r-|-è-]¶-ˆ-u-I-»-r-ƒ-u; A-Ÿ-
è-\ \-r†-e-N-r-|-W-è-a-¥-~-l A-Ÿ-è-\ "-j-|-
W-è-a-¥-~-l <-¨-X-r« $-¥-]¶-l-»-u-G "-`-r-‹-l-b 
è-A-I-p-a-r-d½. "-\-u-c-q-]-W-h-v-`-l-e-a-u-¨-, X-d-
a-u-t-I-j-r-d-q-è-S h-G-Æ-a-r-|-u-e-l„ I-»-r-e-u-¨ a-l-
š-Ÿ-è-j "-j-|-W-è-a-£-r« D-¥-c h-a-q-i-è-Œ 
Œ-è-~ B-X-l-\-u-G X-d-a-u-t-I-¥-j-l-j-G \-r-c-s-k-r-
¥-|-›-X-u-›-o. a-\-u-g-p-è-„t I-u-S-d-r« P-s-e-r-
|-u-~ A-h-o--è-I-c-s-g-r-b ¥-I-l-è-è-j (Escherichia 
coli ) _-l-Å-s-c-r-b-b-u-è-S X-d-a-u-t-I-j-r-d-q-è-S è-è-I-
a-l-t-u-~ (Heritable) a-l-š-ŸF "-j-|-u-~-X-o A-
j-u-]¶-a-l-W-o-, I-l-c-W-G 30 Z-r-e-h-Œ-r-\-u-¨-r« 
"-e-À-u-›-l-I-u-~-X-o 260 X-d-a-u-t-I-j-l-W-o. A-

|-l-|-u-~ c-s-X-r-è-b ]-r-C-l-Ÿ-u-~-X-o; B-è-X-£-r-
d-u-G X-c-Œ-r« N-r-t-I-j-e-r« a-l-š-G-e-~-o ]-X-r-e-r-
d-u-G e-d-u-]¶-¥-a-t-r-b N-r-t-I-u-I-¥-j-l-S-u-I-q-S-r-b D-c-u 
è-I-l-X-u-I-o ‹-Ç-X-r-b-r« "-e-X-c-r-N>-l-¥-d # a-l-
š-G "-X-r-P-s-e-\-Œ-r-\-o K-u-W-I-c-a-l-¥-W-l "-d½-
¥-b-l A-~-o ]-t-b-l-\-l-e-q. \-r-d-e-r-d-u-¨ e-p-X-r-
b-l-\-Œ-r-\-u-]-u-t-¥-a P-s-e-P-l-X-r-I-¥-j-l "-e-b-u-
è-S h-v-`-l-e-Ÿ-¥-j-l I-l-d-Æ-a-Œ-r« a-l-t-u-e-l-
\-u-¨ ‹-e-W-X I-l-W-r-|-u-è-a-~-l-W-o a-š-u-¨ 
f-l-h-o-ó-É-c-u-è-S "-`-r-‹-l-b-G. \-r-d-e-r-d-u-¨ 
N-r-t-I-j-e-u-I-j-r« D-¥-c-X-c-Œ-r-d-u-¨ e-p-X-r-b-l-
\-G h-G-`-e-r-N>-r-ˆ-u-¨ c-›-o-- e-p-X-p-h-´ è-I-l-X-u-I-u-
P-l-X-r-I-è-j X-d-a-u-t-I-j-r-d-q-è-S \-r-c-s-k-r-N>-l« 
"-X-r« D-c-u P-l-X-r a-¥-š-X-r-¥-\-|-lF a-u„-]-o-, 
B-X-l-\-u-G X-d-a-u-t-IF-|-I-G X-è-~ "-\-u-c-q-]-
W-K-u-W-a-u-¨ (Adaptive) a-l-š-ŸF ‹-Z†-f-r-
]¶-r-N>-o-- X-u-S-Ÿ-u-e-l„ h-l-[-p-X-b-u-›-o. $-‹-I-l-c-G 
"-\-u-c-q-]-W-h-v-`-l-e-a-u-¨-X-u-G X-d-a-u-t-I-j-r-
d-q-è-S è-è-I-a-l-š-G è-N-…-è-]¶-S-u-~-X-u-a-l-b e-p-X-r-
b-l-\-ŸF a-u-¥-~-l-ˆ-u-è-I-l-›-u-¥-]-l-I-u-e-l„ P-s-
e-e-p-e-z-IF ‹-Z†-f-r-]¶-r-|-u-~ I-»-r-e-r-è-\ 
E$-¥-e-lF-e-_-r-d-r-š-r-'(Evolvabiltiy ) A-~-l-W-o 
e-r-j-r-|-u-~-X-o. 

]-u-t-è-a-\-r-~-u-¨ ¥-h-l-Z-c-h-a-q-i-Ÿ-j-u-a-l-b-r 
\-r-X-p-G $-S-]-»-I-u-~-r-d½. "-¥-]¶-lF A-C-u-è-I-l-
›-l-W-o N-r-d P-s-e-P-l-X-r-IF a-l-ó-G h-e-r-¥-f-g-
e-u-G A„-è-U-a-r-|-u-G #-b h-v-`-l-e-ŸF e-r-I-
h-r-]¶-r-è-N>-S-u-Œ-X-o? a-š-u-¨-e A-C-u-è-I-l-›-l-
W-o Z-v-s-]-r-\-u-]-u-t-¥-a-b-u-¨ ¥-h-l-Z-c-h-a-q-i-Ÿ-
j-u-è-S h-v-`-l-e-ŸF-X-è-~ X-u-S†-~-X-o? 

D-c-u P-s-e-P-l-X-r-|-o ]-c-r-W-a-r-|-u-e-l-\-u-¨ 
h-l-[-p-X A-ó-b-l-W-o? \-l-G A-Ÿ-è-\-b-l-W-
X-o "-j-|-u-I? D-c-u P-s-e-P-l-X-r-b-u-è-S h-a-q-i-
Œ-r« B-è-X-£-r-d-u-G N-r-d h-v-`-l-e-e-r-¥-f-g-
Œ-r-\-o <-›-l-I-u-~ e-p-X-p-l-h-G "-j-|-u-e-l„ 
Eè-i-t-r-š-_-r-d-r-š-r-' A-~ "-j-e-u-¥-I-l« ]-c-r-
W-l-a-G ]-d-¥-]¶-l-»-u-G \-r†-¥-Z-f-r-|-l-t-u-›-o. D-c-u-
Z-r-e-h-G h-‡-p-À-o \-r-Ÿ-j-u-è-S e-s-ˆ-u-a-u-š-Œ-r-c-u-
~-o \-r-Ÿ-è-j I-S-r-|-u-~ è-I-l-X-u-I-u-I-è-j-è-b-
d½-l-G â-Š-l-]-q†-e-G è-I-l-d½-u-~-u A-~-u-I-c-u-X-u-
I; D-l-¥-c-l è-I-l-X-u-I-r-è-„t-b-u-G N-r-t-I-u-\-s-j-G 
"-j-~-o e-p-X-r-b-l-\-Æ-a-G (Range of Variation) 
I-è-›-Œ-r-b-l« "-X-l-W-o \-r-Ÿ-j-u-è-S e-s-S-r-\-
S-u-Œ-u-¨ è-I-l-X-u-I-u-h-a-q-i-Œ-r-è-„t N-r-t-I-
j-e-r-è-„t è-i-t-r-š-_-r-d-r-š-r. $-Œ-c-G "-j-e-u-
I-j-l-W-o h-l-[-l-c-W-b-l-b-r h-a-q-i-Œ-r-è-„t 
a-l-š-ŸF I-W-|-l-|-u-e-l„ <-]-¥-b-l-K-r-|-l-t-o. 
]-¥-k-, $-~-è-Œ e-p-X-r-b-l-\-Æ-a-G-è-I-l-›-o ̀ -l-
e-r-b-r« N-r-t-I-j-e-u-I-j-r« <-›-l-¥-b-|-l-e-u-~ 
a-l-š-ŸF ‹-e-N-r-|-u-e-l„ h-l-[-r-|-u-¥-a-l? f-l-
h-o-ó-É† c-›-u-X-c-Œ-r-d-u-G e-l-Z-r-|-u-~-u-›-o. 
‹-Ç-X-r-\-r†-[-l-c-W-G \-r-d-e-r-d-u-¨ e-p-X-r-b-l-\-
è-Œ #-[-l-c-a-l-|-r a-l-ó-¥-a h-G-`-e-r-|-u-¨-q 
A-~ ¥-a-l-¥-U‚ h-r-è-C-h-r-h-o #-f-b-a-l-W-o 
\-r-d-e-r-d-u-¨ e-p-X-r-b-l-\-G <-]-¥-b-l-K-r-N>-o I-W-

I-o "-d½. $-~-u-c-l-e-r-è-d R-Ÿ-j-u-è-S ]-X-r-e-o 
]-k-r-\-r-c-s-k-W \-S-]¶-r-\-r-S-b-r« è-e-¨-r-d-
è-N>-S-r-b-u-è-S è-N-t-u-]-»-ŸF è-I-l-Œ-r-Œ-r-
~-u-~ N-r-d ]-k-r-I-è-j I-l-W-u-e-l-\-r-S-b-l-
b-r; #„-U-a-l„ Z-v-s-]-u-I-j-r-è-d A„-è-U-a-r-I-o 
e†-K-a-l-b #„-U-a-l„ _-uF-_-u-j-u-I-j-u-G 
#„-U-a-l-\-r-è-d "-¥-C-e-l-h-r-I-è-j-£-r-d-u-G 
$-C-p„ <-]-`-q-J-þ-Œ-r-è-„t a-š-u-]-d-b-r-
S-Ÿ-j-r-d-u-G I-›-u-e-c-u-~ d-j-r-X-]¶-k-r-I-j-u-G 
(Asian Fairy Bluebird) #„-U-a-l„ "-W-d-r 
(Andaman Pit Viper), #„-U-a-l„ ]-N>-r-d-]¶-l-
œ-o (Andaman Green Bronzeback) X-u-S-Ÿ-r $-e-r-
è-S-|-l-W-u-~ D-ˆ-u-a-r-| ]-l-œ-u-I-j-u-G A„-è-U-
a-r-I-o e†-K-Ÿ-j-l-W-o. A-~-l« ¥-N-c-, N-u-e-~ 
e-l-d-u-¨ I-l-ˆ-u-]-l-œ-o (Red Tailed Trinket  Snake) 
X-u-S-Ÿ-r-b-e \-l-S-\-l-è-W-£-r-d-u-G $-e-r-è-S a-l-ó-
¥-a-b-u-¨-q A-~-r-d½. (I-l-ˆ-r-\-u-¨-r-d-u-G ]-U-l-|-o-, 
K†-P„ X-u-S-Ÿ-r-b A„-è-U-a-r-I-o e-¼-k-ŸF 
a-š-r-S-Ÿ-j-r-d-u-G I-l-W-u-~ ]-q-a-c-u-X-o-, $-d-ƒ-r 
A-~-r-e-¥-b-l-è-S-l-]¶-G h-i-e-h-r-|-u-~-X-u-I-l-
W-l-G.)  $-m Z-v-s-]-u-IF D-š-è-]¶-ˆ-u-I-r-S-|-u-~-X-u-
è-I-l-›-o $-e-r-è-S I-c-b-r« P-s-e-r-|-u-~ P-s-e-P-l-
X-r-I-j-r-è-d-l-~-u-G-, ¥-Z-f-l-S-\-]¶-k-r-IF D-»-r-è-I-, 
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84 85al-ò-`q-ar #-×-]¶-Xr]¶o 2019  \eG-_† 10  ¿ 16



~-l«-, K-¥-e-g-W-f-l-d-I-j-r-è-d X-j-r-I-IF-
|-u-¨-r« e-j-c-u-~ _-l-Å-s-c-r-b-I-¥-j-|-lF I-q-
S-u-X« I-l-d-G P-s-e-r-|-u-~-e-b-u-G h-l-e-[-l-\-G 
‹-X-p-u-X-o-]-l-Z-\-G \-S-Œ-u-~-e-b-u-a-l-W-o "-X-r-\-o-- 
è-e-j-r-b-r-d-u-¨ ]-d P-Ó-Ÿ-j-u-G. 

e-l-|-r-è-\-b-u-G "-X-r-è-„t "†-Y-è-Œ-b-u-G-
I-u-t-r-N>-u-¨ ̀ -l-g-l-]-c-a-l-b X†-|-ŸF-|-o--  
h-a-l-C-c-a-l-b-r ‹-l-¥-b-l-K-r-I-e-l-Z-r-IF 
$-¥-e-lF-e-_-r-d-r-š-r ]-c-s-k-r-|-u-e-l„ #-e-
f-p-a-l-b e-r-e-c-ŸF è-]-l-X-u-e-l-b N-r-d \-r†-
e-N-\-Ÿ-j-r-d-q-~-r-\-r-~-u-è-I-l-›-o ¥-f-J-c-r-|-u-
~-u-›-o. ]-c-r-W-l-a-]T-\-Ÿ-j-u-è-S e-r-e-r-[ e-r-`-l-
K-Ÿ-j-r-è-d-l-~-l-W-o X-Ó-l-ó-l-X-d-Œ-r-d-u-¨ 
"-¥-\-v-g-W-ŸF; N-r-d f-u-`-h-q-N-I-a-l-b 
I-›-u-]-r-S-r-Œ-ŸF "-e-r-è-S <-›-l-b-r-ˆ-u-è-›-
~-o "-S-u-Œ-r-è-S d-`-r-N> è-X-j-r-e-u-IF h-l-k-p-
è-]¶-S-u-Œ-u-~-u-›-o. P-\-r-X-I-Œ-r-d-d½-l-è-X ‹-I-
S-h-v-`-l-e-Ÿ-j-r« a-l-ó-G a-l-š-G I-l-W-r-N> h-a-q-
i-ŸF <-b†-~ h-˜†-Z-Œ-r«-¥-]¶-l-d-u-G I-q-
S-u-X« "-X-r-P-s-e-r-|-u-~-u-›-o A-~-o b-s-î-r« 
\-S-Œ-r-b ]-c-s-k-W-Ÿ-j-r«-\-r-~-o K-¥-e-g-
I† I-è-›-Œ-r-b-r-ˆ-u-›-o. $-m "-t-r-e-r-è-\ I-u-t-
N>-u-I-q-S-r e-r-f-Z-a-l-b-r h-a-s-]-r-N>-o -, $.¥-I-l-è-è-j 
_-l-Å-s-c-r-b h-˜†-Z-¥-Œ-l-S-o-- ‹-X-r-I-c-r-|-u-~-
è-X-Ÿ-è-\ A-~ ¥-N-l-Z-p-Œ-r-¥-d-|-o I-S-|-u-I-
b-l-W-o è-A-è-h† ]-u-è-W-b-r-è-d ( IISER, Pune) 

a-l-t-u-~-u A-~-X-r-è-\ a-l-ó-G "-\-u-h-c-r-N>-d½-, 
# a-l-š-Œ-r-\-o-- ]-r-~-r« ‹-e†-Œ-r-|-u-~ P-\-r-
X-I I-q-ˆ-d-u-I-j-u-è-S-b-u-G I-r-»-r-|-d-u-I-j-u-è-S-b-u-G 
e-p-e-z-è-b-|-q-S-r #-â-b-r-N>-l-W-o. 

$-‹-I-l-c-G ¥-a-l-¥-U‚ h-r-è-C-h-r-h-o \«-
I-u-~ e-r-f-Z-s-I-c-W-ŸF-|-]¶-u-t-a-u-¨ "-¥-\-
I-G ‹-l-¥-b-l-K-r-I-è-X-j-r-e-u-IF 1950 a-u-X« 
¥-f-J-c-r-N>-e-b-l-b-u-›-o. I-q-S-l-è-X ¥-a-l-¥-U‚ 
h-r-è-C-h-r-h-r« h-r-Š-l-C-]-c-a-l-b è-è-e-c-u-
[-p-Ÿ-j-u-a-u-›-o. P-s-e-r-IF ]-c-r-X-z-r-X-r-I-j-u-a-l-
b-r D-Œ-u-¥-N†-~-u-¥-]-l-I-u-~-X-r-è-\-|-u-t-r-N>-l-
W-o-, "-e-b-u-è-S "-\-u-c-q-]-W-h-v-`-l-e-Ÿ-è-j-
|-u-t-r-N>-l-W-o-, ]-c-r-W-l-a-G h-G-e-Z-r-|-u-~-è-X-
£-r-d-u-G $-m ¥-a-J-d-b-r-è-d D-ˆ-u-a-r-| ‹-e†-Œ-
\-Ÿ-j-u-G ]-c-r-X-z-r-X-r-I-j-r« <-›-l-I-u-~ 
a-l-š-Ÿ-j-l« h-v-l-[-s-\-r-|-è-]¶-S-l-è-X h-v-X-Ô-
a-l-b-r ‹-e†-Œ-r-|-u-~-e-b-l-W-o P-s-\-u-IF A-
~-l-W-o "-\-u-a-l-\-r-|-u-~-X-o . "-X-u-è-I-l-›-u-
X-è-~ P-\-r-X-I-X-d-Œ-r-è-d ]-c-r-W-l-a-Ÿ-è-j 
"-Y-e-l h-q-k-²-X-d-]-c-r-W-l-a-è-Œ-|-u-t-r-N>-o 
(Micro evolution) \-a-u-|-o d-`-r-N>-r-ˆ-u-¨ "-t-r-
e-u-I-è-j P-s-e-P-l-X-r-I-j-u-è-S ‹-I-S-a-l-b ]-c-r-
W-l-a-Ÿ-j-u-a-l-b-r (Macro evolution) A-Ÿ-è-\ 
I-q-ˆ-r-e-l-b-r-|-W-è-a-~-X-o $-~-u-G "-ó e-p-¹-
a-l-b-r-ˆ-r-d½. P-s-\-u-IF a-l-ó-a-d½ ]-c-r-W-l-a-Œ-r-
è-„t a-q-d-I-l-c-W-è-a-~-u-G ]-c-r-X-z-r-X-r-|-u-G 
"-X-r« ]-£-u-è-›-~-u-G \-a-u-|-t-r-b-u-I-b-u-G 
è-N-…-l-G. a-l-h·-r-¥-a-l ]-r-K½-p-q-N>-r-b-u-è-S ¥-\-X-¼-X-v-
Œ-r« I-u-t-N>-o-- ]-c-r-W-l-a P-s-e-f-l-h-o-ó-É† 
$-m ]-u-X-r-b "-t-r-e-u-I-è-j-d½-l-G ¥-N†-Œ-u-è-e-
N>-o D-c-u ]-u-X-r-b h-r-è-C-h-r-h-o X-…-l-t-l-|-r-
è-|-l-›-r-c-r-|-u-~-u-›-o. $-\-r-e-c-u-~ Z-f-l-}-
Ÿ-j-r« $-m A-I-o--î„-U-U-o A-è-e-l-d-p-q-g-
\-t-r h-r-C-h-r-h-o  #-[-l-c-a-l-|-r \-a-u-|-o ]-c-r-
W-l-a-‹-Æ-r-b-è-b I-q-S-u-X« "-S-u-Œ-t-r-b-u-
e-l„ I-»-r-¥-ƒ-|-l-G. ]-c-r-W-l-a-G A-~ ‹-Æ-r-
b ]-c-r-W-l-a-e-r-¥-[-b-a-l-¥-W-l A-~-o \-a-u-|-u-t-
]¶-r-è-d½-£-r-d-u-G "-X-r-è-„t #-f-b-ŸF X-s†-N>-
b-l-b-u-G ]-c-r-W-l-a-e-r-¥-[-b-G-X-è-~-b-l-W-o. 

D-c-u \-d½ ]-c-r-z-r-X-r-f-l-ð-É-b-l-I-u-e-l„ 
P-s-e-P-l-X-r-I-j-u-è-S ¥-]-c-u-I-j-u-G "-e-b-u-è-S c-s-
X-r-I-j-u-G "-t-r-ƒ-r-c-r-|-u-I-, I-l-ˆ-u-]-l-X-I-j-r-d-q-
è-S _-i-u-Z-q-c-G \-S-|-u-e-l-\-u-G a-d-I-b-t-u-e-l-\-u-
è-a-l-è-| X-…-l-t-l-e-u-I $-è-X-d½-l-G ‹-[-l-\-a-l-
è-W-~-l-b-r-c-u-~-u A-è-„t e-r-N-l-c-G. A-~-l« 
$-ó-b-u-G e†-g-ŸF-|-r-]¶-u-t-G A-\-r-|-o ¥-e-è-t-
b-u-G ]-d-X-u-G ]T-r-¥-|-›-r-e-~-u. ̂ -s«-U-r« 
è-X-l-»-r« è-N-…-u-~-e-c-u-a-l-b-r D-Œ-u-X-s†-]¶-u-I-
j-r-è-d-Œ-u-I-, I-b-t-u-è-I-l-›-o ]-d-X-c-G è-I-ˆ-u-I-
j-u-›-l-|-u-I-, f-r-d-¶-f-l-d-IF h-G-L-S-r-]¶-r-|-u-I-, 
]-r-t-~-lF-Z-r-\-Ÿ-j-r« ‹-g†-I-u-|† <-]-¥-b-l-
K-r-N>-o ¥-I-|-u-IF <-›-l-|-u-I-, X-d-a-u-S-r h-v-b-G 
è-e-ˆ-u-I $-Ÿ-è-\ ]-d-X-u-G. $-¥-]¶-lF A-¥-~-l-S-o-- 
¥-N-l-Z-r-N>-l« R-l„ ]-t-b-u-G "-\-u-c-q-]-W-Œ-r-
\-u-¨ I-»-r-e-l-W-o D-c-u ̂ -s«-U-o $-¥-|-l-j-P-r-î-r-
è-„t e-r-P-b-Œ-r-è-„t X-l-¥-|-l« A-~-o . E

`-e-r-|-u-I-b-u-¨-q A-~ e-l-Z-è-Œ. 
P-\-r-X-I-X-d-Œ-r« $-¥-e-lF-e-_-r-d-r-š-r A-

‹-I-l-c-a-l-b-r-c-r-|-u-G A-~-X-r-¥-d-|-o è-X-j-r-e-u-I-
j-r« "-[-r-g-ø-r-X-a-l-b-r \-S-|-u-~ ‹-l-¥-b-l-K-r-I 
]-c-s-k-W-ŸF N-r-d ]-u-X-r-b <F-|-l-»-o-N-I-j-u-
›-l-|-r-b-r-ˆ-u-›-o. D-c-u P-s-e-r-b-u-è-S h-v-`-l-e-Ÿ-
è-j "-X-r-è-„t P-s-\-u-I-j-u-è-S _-l-i-p-‹-I-S-\-a-l-
b-l-W-o P-\-r-X-I-f-l-h-o-ó-É† I-l-W-u-~-è-X-
~-o è-a„-U-d-r-è-„t P-\-r-X-I-f-l-h-o-ó-e-u-a-l-b-r 
]-c-r-N-b-a-u-¨-e†-|-o "-t-r-e-u-›-l-I-u-G. è-a„-U-
d-r-è-„t <-X-o-Ç-gµ-a-l-X-¼-I-b-r« D-c-u ‹-¥-X-p-I-h-v-
`-l-e-Œ-r-\-o I-l-c-W-a-l-b-r D-c-u P-s„ #-W-u-›-l-
e-u-I; ]-b†-e-¨-r-b-u-è-S ]-q-e-r-è-„t \-r-t-Œ-r-
\-o-- ]-r-~-r« D-c-u P-s„-, è-N-S-r-b-u-è-S <-b-c-G \-r-
§-b-r-|-u-~ a-è-š-l-c-u P-s„-, e-r-Œ-u-I-j-u-è-S a-r-
\-u-h-G X-s-c-u-a-l-\-r-|-l„ ¥-e-¥-t-è-b-l-c-u P-s„ A-
~-r-Ÿ-è-\. P-\-r-X-I-f-l-h-o-ó-G "-e-r-è-S-\-r-~-o 
I-q-S-u-X« h-£-s†-W-X-b-r-¥-d-|-o \-S-è-~-Œ-r-
|-»-r-ƒ-u. D-~-r-d-[-r-I-G P-s-\-u-I-j-u-è-S I-q-ˆ-l-b 
‹-e†-Œ-\-a-l-W-o D-l-¥-c-l ‹-I-S-h-v-`-l-e-Œ-r-
è-„t-b-u-G ]-r-~-r« A-~-l-W-o $-¥-]¶-lF \-l-G 
a-\-h·-r-d-l-|-u-~-X-o. "-X-r« h-v-l-[-s-\-f-¹-r-
I-è-j "-¥-\-p-l-\-p-G ]-u-gµ-r-è-]¶-S-u-Œ-u-~-e-b-u-G 
"-¥-\-p-l-\-p-G \-r-b-Ô-r-|-u-~-e-b-u-G <-›-l-I-u-G. 
D-c-u è-I-l-X-u-I-r-è-„t N-r-t-I-j-e-u-I-è-j \-r-§-b-r-
|-u-~ P-s„-h-G-L-Œ-r« ]-c-h-¶-c-e-r-c-u-Š-a-l-
b-r ‹-e†-Œ-r-|-u-~ P-s-\-u-I-j-l-W-o I-q-S-u-X-d-u-
¨-è-X-£-r« "-X-r« B-è-X-£-r-d-u-è-a-l-c-u P-s-\-r-
\-u-›-l-I-u-~ a-l-š-G N-r-t-I-j-e-r« ‹-I-S-a-l-b a-l-
š-G è-I-l-›-u-e-c-u-e-l-\-u-¨ h-l-[-p-X I-u-t-e-l-W-o-, 
I-l-c-W-G D-c-u P-s-\-r« h-G-`-e-r-|-u-~ a-l-š-è-Œ 
a-š-o-- P-s-\-u-IF \-r-c-h-r-|-u-I-b-l-W-o. ¥-\-¥-c-a-t-r-
N>-o $-m h-G-L-Œ-r-è-d P-s-\-u-I-è-j-d½-l-G ]-c-h-¶-c-
]-q-c-I-Ÿ-j-l-b-l-W-o ‹-e†-Œ-r-|-u-~-è-X-£-r« 
D-c-u è-N-t-r-b a-l-š-G-¥-]-l-d-u-G è-X-l-ˆ-S-u-Œ X-d-a-u-
t-b-u-è-S N-r-t-I-j-e-u-IF a-l-š-u-e-l„ ]-c-p-l-]-´-a-l-
e-u-G. h-v-`-l-e-a-l-š-ŸF X-d-a-u-t-I-j-r-d-q-è-S h-G-
Æ-a-r-|-u-~-X-r-è-„t ¥-e-K-G P-s-\-u-IF A-Ÿ-è-\ 

D-c-u-I-q-ˆ-G ]-c-r-W-l-a-f-l-h-o-ó-É†. h-˜†-
Z-h-l-i-N-c-p-G ì-gµ-r-|-u-e-l„ <-]¶-r-è-„t-b-u-G 
#-h-r-U-r-è-„t-b-u-G I-S-u-]¶-¥-a-t-r-b d-l-b-\-r-I-
j-l-W-o "-e† <-]-¥-b-l-K-r-|-u-~-X-o; ‹-e-N-r-|-u-
e-l-\-l-I-u-~ e-r-[-Œ-r-d-u-G "-d½-l-è-X-b-u-G $-m 
h-l-i-N-c-p-ŸF a-l-t-u-¥-œ-lF <-›-l-I-u-~ a-l-
š-ŸF \-r-c-s-k-r-|-u-I-b-u-G è-N-…-u-~-u. $.¥-I-l-
è-è-j _-l-Å-s-c-r-b-IF D-m-g-[-Ÿ-è-j ‹-X-r-¥-c-l-
[-r-|-u-~-è-X-Ÿ-è-\ A-~-e-r-g-b-G a-è-š-l-c-u 
z-l-]-\-Œ-r-è-d f-l-ð-É† ]T-\-e-r-¥-[-b-
a-l-|-r-b-¥-]¶-lF I-›-X-o P-\-r-X-I-X-d-Œ-r« 
"-d½-l-è-X _-l-i-p-X-d-Œ-r« a-l-ó-G  ‹-I-S-a-l-
b h-v-`-l-e-a-l-š-ŸF P-s-e-r-IF-|-o a-l-š-ŸF-
|-u-G (Mutation) P-\-r-X-I-e-p-X-r-b-l-\-Œ-r-\-u-G 
I-u-t-N>-u-I-q-S-r h-a-b-G "-\-u-e-Z-r-N>-u-è-I-l-S-u-|-u-
I-b-u-G "-X-u-e-»-r h-˜†-Z-G \-r-t-ƒ ]-c-r-X-
z-r-X-r-è-b "-X-r-P-s-e-r-|-u-e-l„ h-i-l-b-r-
|-u-I-b-u-G è-N-…-u-~-u-›-o A-~-l-W-o. P-\-r-X-I-
e-p-X-r-b-l-\-G-è-I-l-›-o z-r-c-X è-è-I-e-c-r-|-u-
~-X-r-\-o-- a-u„-]-u-X-è-~ _-l-i-p-h-v-`-l-e-Œ-r« 
a-l-ó-a-u-¨ a-l-š-ŸF ]-c-r-W-l-a-è-Œ a-u-¥-~-l-ˆ-o-- 
\-b-r-|-u-~-u-›-o A-~-X-r-\-o e-p-¹-a-l-b è-X-j-r-
e-u-I-j-l-W-o $-m ]T-\-ŸF \«-I-u-~-X-o. ¥-a-l-
¥-U‚ h-r-è-C-h-r-h-r-è-„t "-`-r-‹-l-b-è-Œ 
J-þ-r-|-u-I-b-l-W-o $-X-o. d-`-p-a-l-b P-\-r-X-I-a-l-
š-Œ-r-d-q-è-S a-l-ó-¥-a ‹-Ç-X-r-\-r†-Š-l-c-W-G h-G-

K-l-d-]¶-¥-K-l-h-o Z-v-s-]-u-I-j-r-è-d U-l†-e-r-è-„t I-u-c-u-e-r-I-j-r«-
\-r-~-l-e-l-G \-r-ŸF ]-c-r-W-l-a-è-Œ-|-u-t-r-N>-o "-t-r-ƒ-X-o; 
"-è-d½-£-r« #F-|-u-c-Ÿ-r«-\-r-~-o a-\-u-g-p-\-r-¥-d-|-u-¨ 
a-l-š-ŸF A-~ ì-gµ-r-e-l-Z-|-l-c-è-„t ¥-]-S-r-h-v-]-³-Œ-r«-
\-r-~-l-e-l-G. A-~-l« ]-c-r-W-l-a-G \-r†-¥-e-Z-p-a-l-b-u-G \-r-
X-l-C-a-l-b-u-G \-r-Ÿ-j-u-è-S I-u-S-d-u-IF-|-u-¨-r«-¥-]¶-l-d-u-G 
h-G-`-e-r-N>-u-è-I-l-›-r-c-r-|-u-~-u-›-o. ]-u-è-W-b-r-è-d $-C-p„ 
$„-î-r-š-p-q-ˆ-o D-l-^-o h-b„-h-o A-P-u-¥-|-g„ #„-U-o  
t-r-h†-N>-r-è-d â-Š I†-è-e A-~ 
K-¥-e-g-W-e-r-Z-p-l†-Y-r ]-r-A-N>-o.U-r. 
è-N-Â-u-è-I-l-›-r-c-r-|-u-~ h-a-b-Œ-o 
a-\-u-g-p-è-„t I-u-S-d-r-\-u-¨-r« h-l-
[-l-c-W-b-l-b-r I-›-u-e-c-l-t-u-¨ A-
h-o--è-I-c-s-g-r-b ¥-I-l-è-è-j A-~ _-l-
Å-s-c-r-b-è-b ‹-¥-X-p-I ]-r-ƒ-l-W-
Ÿ-j-r« (¥-]-Ñ-r U-r-g-o-) e-j†-Œ-r 
"-e-b-u-è-S ]-c-r-W-l-a-Œ-r-è-„t 
]-c-r-a-r-X-r-IF a-\-h·-r-d-l-|-u-e-l„ 
â-a-r-N>-u. 

¥‑P‑W« D‑l‑^‑o A‑‑e‑‑d‑p‑q‑g‑\‑t‑r 
_‑¥‑b‑l‑j‑P‑r A-~ f-l-ð‹-h-r-Š-s-
I-c-W-Œ-r« 2018¿ « ‹-h-r-Š-s-
I-c-r-N> D-c-u ]T-\-Œ-r« â-Š $-m 
_-l-Å-s-c-r-b-l-h-a-q-i-Œ-r-è-„t 260 

X-d-a-u-t-I-è-j I-S-u-]¶-¥-a-t-r-b #-h-r-U-o/<-]¶-o d-l-b-\-r-IF-
|-o e-r-¥-[-b-a-l-|-r. #-è-I-b-u-¨ _-l-Å-s-c-r-b-I-j-u-è-S \-l-
d-r-è-d-l-c-u-`-l-K-G I-S-u-]¶-¥-a-t-r-b <-]¶-u-d-l-b-\-r-b-r-d-u-G a-è-š-l-c-u 
\-l-d-r-è-d-l-~-o #-h-r-U-o d-l-b-\-r-b-r-d-u-G $-ˆ-u. $-\-r-è-b-l-c-u 
\-l-d-r-è-d-l-~-r« #-h-r-U-o d-l-b-\-r-b-u-G <-]¶-u-d-l-b-\-r-b-u-G 
h-˜†-Z-a-u-›-l-|-u-~ "-j-e-r« D-l-¥-c-l X-d-a-u-t-b-r-d-u-G 
a-l-t-r-a-l-t-r ‹-¥-b-l-K-r-N>-u. è-]„-U-u-d-Œ-r-è-„t ‹-e-N-r-|-u-
e-l„ h-l-[-r-|-u-~ #-ˆ-G-¥-]-l-è-d. ¥-f-g-r-N> \-l-d-r-è-d-l-

~-r« N-r-d X-d-a-u-t-b-r« #-h-r-U-o 
d-l-b-\-r-b-u-G N-r-d-X-r« <-]¶-u-d-l-b-
\-r-b-u-G Æ-a-a-r-d½-l-è-X ‹-¥-b-l-K-r-N>-u-, 
\-l-W-b-a-r-ˆ-o I-t-|-r-|-u-Œ-u-G-¥-]-l-
è-d. c-›-u-X-c-Œ-r-d-u-¨ h-˜†-
Z-e-u-G "-\-u-`-e-r-N> h-a-q-i-G I-q-S-u-
X« e-j†-N> I-l-»-o-N-e-À-u-~-u-è-›-
~-l-W-o ]T-\-G è-X-j-r-b-r-N>-X-o; A-£-r-
d-u-G ‹-e-N-r-|-u-e-l„ h-l-[-r-|-u-~ 
h-l-i-N-c-p-Œ-r-d-u-G Æ-a-c-i-r-X-a-l-
b h-l-i-N-c-p-Œ-r-d-u-G <-›-l-I-u-~ 
"-\-u-c-q-]-W-Œ-r-\-o e-p-X-p-l-h-Ÿ-
è-j-l-~-u-G I-›-u-a-r-d½. I-q-S-u-X« X-d-
a-u-t-I-è-j \-r-c-s-k-r-|-u-~-X-r-d-q-è-S 
N-r-d-¥-]¶-lF $-Œ-c-G e-p-X-p-l-h-Ÿ-
j-u-G e-p-¹-a-l-¥-b-|-l-G.E
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â-Š I†-è-e

èèa¥Æl $edpqg„  
¿D-cu Nr-ós-IcWG

a-l-h·-r-¥-a-l ]-r-K½-p-q-N>-r-

D-c-u P-s-e-P-l-X-r-|-o 
]-c-r-W-a-r-|-u-e-l-\-u- 
¨ h-l-[-p-X A-ó-b-l-
W-o? \-l-G A-Ÿ-è-\-
b-l-W-X-o "-j-|-u-I? 
D-c-u P-s-e-P-l-X-r-b-u-è-S 
h-a-q-i-Œ-r« B-è-X-
£-r-d-u-G N-r-d h-v-`-l-e 
-e-r-¥-f-g-Œ-r-\-o <-›-l- 
I-u-~ e-p-X-p-l-h-G 
"-j-|-u-e-l„ Eè-i-t-r- 
š-_-r-d-r-š-r-' A-~ "-j- 
e-u-¥-I-l« ]-c-r-W-l-a-G 
]-d-¥-]¶-l-»-u-G \-r†-¥-Z-f-r-
|-l-t-u-›-o.

D-c-u \-d½ ]-c-r-z-r-X-r-
f-l-ð-É-b-l-I-u-
e-l„ P-s-e-P-l-X-r-I-
j-u-è-S ¥-]-c-u-I-j-u-G 
"-e-b-u-è-S c-s-X-r-
I-j-u-G "-t-r-ƒ-r-c-r-
|-u-I-, I-l-ˆ-u-]-l-X-I-
j-r-d-q-è-S _-i-u-Z-q-c-G 
\-S-|-u-e-l-\-u-G a-d-I-
b-t-u-e-l-\-u-è-a-l-è-| 
X-…-l-t-l-e-u-I $-è-X-
d½-l-G ‹-[-l-\-a-l-è-W-
~-l-b-r-c-u-~-u A-è-„t 
e-r-N-l-c-G. A-~-l« 
$-ó-b-u-G e†-g-ŸF-
|-r-]¶-u-t-G A-\-r-|-o 
¥-e-è-t-b-u-G ]-d-X-u-G  
]T-r-¥-|-›-r-e-~-u.
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