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Íï-=ô¤ü hPôÅ-qô-±P-¤-lÝ¾-ÁÛm-bà-y-zºÛ-Íï-=ô¤-
¤¤-lÝ¾-ym-¾Å-Iâz-q-»Ûmü

hPôÅ-qô-±P-¤-là¾-wm-¾Å-hPôÅ-qô-±P-¤-là¾-wm-¾Å-hPôÅ-qô-±P-¤-là¾-wm-¾Å-hPôÅ-qô-±P-¤-là¾-wm-¾Å-hPôÅ-qô-±P-¤-là¾-wm-¾Å-I!Ýz-I!Ýz-I!Ýz-I!Ýz-I!Ýz-
q-»Ûm-q-»Ûm-q-»Ûm-q-»Ûm-q-»Ûm-
P-±ôºÛ-Zï-ºDô¼-hÝ-¤fôP-Mã-»ôh-qºÛ-
hPôÅ-qô-±P-¤-lÝ¾-ym-¾Å-z ô̧Å-q-Á-
ÇeG-»Ûmü ÁôG-zÞ-ºhÛ-hP-hïºÛ-ÇeïP-GÛ-ÇoG-
±ü Eïh-¼P-hP-Eïh-¼P-GÛ-@Ýz-ÇeïGÅ-
zTÅ-lÝ¾-ym-¾Å-z ô̧Å-q-»Ûmü lÝ¾-
ym-n¤Å-È-¾Å-qºÛ-VßP-VßP-»Ûmü
Dz- Û̂- ï̄-¤ô¼-lÝ¾-ym- 60 000 000
000 000 000 000 -»ôhü
lÝ¾-ym-¾Å-VßP-zºÛ-hPôÅ-qô-GP-»P-
¼ÞP-z-ŸÛG-»ôh-Ç‰¤-q-mÛ-ÁÛm-bà-h;ºü
JËÛ-¼ÛG-GÛ-ÇS-¤ôºÛ-¤Û-n¤Å-ˆÛÅ-lÝ¾-ym-
¾Å-VßP-zºÛ-hPôÅ-qô-ŸÛG-PôÅ-º²Ûm-
‚ïh- Û̂-»ôh-q-¤-¼ïhü ‚Å-®P-DôP-±ôÅ-
lÝ¾-ym-¾- (atoms) Íï=ô¤-ŸïÅ-
¤ÛP-zbGÅ-»ôh-q-±ÛG-ºhÛºÛ-hôm-mÛ-
h‚ïï-Mã-¤ïh-q-ŸÛG-¾-Gô-hGôÅü lÝ¾-ym-
n¤Å-Ç+zÅ-¼ï-Åô-Åô-hP-Ç+zÅ-¼ï-±m-
q¼-GmÅü ±m-qºÛ-mP-GmÅ-qºÛ-

 lÝ¾-ym-mÛ-ÁÛm-bà-y-¤ô-ŸÛG-»Ûm-q¼-
zdïm-P-±ôÅ-¤ÛG-GÛÅ-¤fôP-¤Û-fÞzü ºôm-
ˆP-hPôÅ-µÅ-ˆÛ-Eh-VôÅ-¾-zdïm-mÅ-
lÝ¾-ym-»ôh-q-ÁïÅ-fÞzü

GÁ¤-ºDôh-lô-Á¾-HÛ-hqï-¼ÛÅ-¾-lÝ¾-
ym-Å-»-¤P-qô-»ôhü hqï¼-mü ±ÐºÛ-
lô-Á¾-¾Å-±!Ð-Iâ-VßP-VßP-ŸÛG-¾ïm-q-hï-
»P-±!Ð-¼P-»Ûmü hï-zŸÛm-y-¤fôP-Vï-
Áï¾-HÛ-¤fôP-®¤-ŸÛG-¾ïm-q-»Ûm-mºP-

hPôÅ-µÅ-ˆÛ-Eh-VôÅ-¾-z¿eÅ-mÅ-hï-n¤Å-lÝ¾-ÁÛm-bà-y-z-¾Å-z¸ôÅ-hPôÅ-µÅ-ˆÛ-Eh-VôÅ-¾-z¿eÅ-mÅ-hï-n¤Å-lÝ¾-ÁÛm-bà-y-z-¾Å-z¸ôÅ-hPôÅ-µÅ-ˆÛ-Eh-VôÅ-¾-z¿eÅ-mÅ-hï-n¤Å-lÝ¾-ÁÛm-bà-y-z-¾Å-z¸ôÅ-hPôÅ-µÅ-ˆÛ-Eh-VôÅ-¾-z¿eÅ-mÅ-hï-n¤Å-lÝ¾-ÁÛm-bà-y-z-¾Å-z¸ôÅ-hPôÅ-µÅ-ˆÛ-Eh-VôÅ-¾-z¿eÅ-mÅ-hï-n¤Å-lÝ¾-ÁÛm-bà-y-z-¾Å-z¸ôÅ-
q¼-ÁïÅüq¼-ÁïÅüq¼-ÁïÅüq¼-ÁïÅüq¼-ÁïÅü

hPôÅ-qô-¤P-qôºÛ-lô-Á¾-¾-h‚ÛzÅ-Ç‰ô¤-qô-
ŸÛG-»ôhü hPôÅ-qô-PïÅ-Tm-ŸÛG-GÛ-lô-Á¾-
HÛ-h‚ÛzÅ-mÛ-Mãm-hÝ-GTÛG-q-»Ûmü hïºÛ-Mã-
¤±m-G®ô-zô-mÛ-lô-Á¾-n¤Å-lÝ¾-y-¤ô-ŸÛG-
¾Å-z¸ôÅ-q-¼ïhü lÝ¾-ºhÛ-±ô-¾-Íï-=ô¤-
¤¤-zôh-Ç+h-fôG-lÝ¾-ym-¸ï¼ü

1 lÝ¾-ym-1 lÝ¾-ym-1 lÝ¾-ym-1 lÝ¾-ym-1 lÝ¾-ym-

¼Û-¤ô-¼Û-¤ô-¼Û-¤ô-¼Û-¤ô-¼Û-¤ô-1.11.11.11.11.1----- Åô- Û̂-»¤-;ô-¾ô-
¼»Û̂ -(±Ð)»Û-lô-Á¾ü
ºhÛ¼-q¼-Vï-¼Þ-zbP-zºÛ-
mP-lô-Á¾-Vï-ÁôÅ-mÛ-È-
¾¤-ŸïP-¾-   0.3mm

»ôhü

¼Û-¤ô- ¼Û-¤ô- ¼Û-¤ô- ¼Û-¤ô- ¼Û-¤ô- 1.21.21.21.21.2 ±Ð-»Û-lô-Á¾ü Åô-^Û»¤-;ô-
¾ô-¼»Û^-ˆÛ-lô-Á¾-n¤Å-¾-Áô-
G¸ÞGÅ-ˆÛ-h‚ÛzÅ-»ôhü ºhÛºÛ-Mã-
¤±m-mÛ-Dô-±ô-Áô-G¸ÞGÅ-ˆÛ-lÝ¾-VßP-
¤P-qôÅ-ºIÛGÅ-»ôhü

G¾-bï-Eïh- Û̂Å-Vß-fÛG-ŸÛG-º²¤-JÀÛP-mP-
»ôh-qºÛ-¤Û-±P-¤¼-V-zGôh-‚Å-q-»Ûm-m-
h-hÝP-¤Û-¼ï-¼ï¼-lÝ¾-±m-¤P-qô-fôzü- Û̂Å-
ÁïÅ-Å¤ü

Eïh-ˆÛÅ-ÁïÅ-Å¤üEïh-ˆÛÅ-ÁïÅ-Å¤üEïh-ˆÛÅ-ÁïÅ-Å¤üEïh-ˆÛÅ-ÁïÅ-Å¤üEïh-ˆÛÅ-ÁïÅ-Å¤ü

±!Ð-¼P-»Ûmü
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xÛ-¾ô- 1827 ¾ô¼-¼ô-„Ë-=Û-„Ë-¼-»ôm-HÛÅ-y-¤fôP-
Vï-Áï¾-zïh-uôh-‚Å-mÅ-¸ïºÞ-ºƒâ-Ç+ô¼-ÇÀôz-¢ôP-
‚Å-q-¼ïhü ̧ ïºÞ-ºƒâ-n¤Å-VßºÛ-mP-„ÀâGÅ-»ôh-
q-hP.ü DôP-GÛÅ- ï̧ºÞ-ºƒâ-G»ô-ºGÝ¾-‚Å-q-¤fôP-
z-¾-È-¾Å-q-¼ïïhü ±m-¼ÛG-q-GŸm-¤P-qôÅ-
DôP-GÛÅ-hrh-q-hï-¾-hô-ÇoP-GÅ¼-q-ŸÛG-½‰ïh-q-
¼ïhü G»ô-ºGÝ¾-ºhÛ-¾-ºIï¾-zXôh-‚-MãºÛ-zÅ¤-
ºV¼-¤P-qô-‚ãP-z-¼ïïhü ¤Û-D-ÁÅ- Û̂Å- ï̧ºÞ-ºƒâºÛ-
G»ô-ºGÝ¾-ºhÛ-Dô-¼P-mÅ-‚ãP-z-ŸÛG-z Û̄-GÛ-»ôhü
GŸm-±ôÅ-G»ô-ºGÝ¾-ºhÛ-P-±ôÅ-¤fôP-¤Û-fÞz-q-
GP-»P-¼ÞP-z-ŸÛG-GÛÅ-¸ïºÞ-ºIâ-¾-GŸÝÅ-mÅ-
‚ãP-z-¼ïïh-TïÅ-zXôh-Æô¾-»ôhü P-±ôÅ-Eh-VôÅ-
GÁ¤-HÛ-hqï-¼ÛÅ-¾-Çeôm-qºÛ-»ô-‚h-mP-hÝ-¸ïºÞ-
ºƒâºÛ-±z-¾-hÝ-lÝ¾-zïh-uôh-‚Å-mÅ-¤fôP-fÞzü

lÝ¾-n¤Å-mÛ-ÆôG-»ôh-q-¿e-zÞ-G»ô-ºGÝ¾-‚Å-
q-ÅÞÅ-ˆP-zÅ¤-„Àô¼-ºV¼-¤Û-fÞzü G»ô-
ºGÝ¾ ºhÛ-¾-ºIï¾-zXôh-¾ïGÅ-ÁôÅ-mÛ-lÝ¾-HÛ-
Zï-ºI¤-hÝ-»ôh-qºÛ-½ÀâP-GÛ-Iâz-µÅ-±ôÅ-hÝ-lÝ¾-
¾-zÞh-MG-ºDï¾-mÅ-‚ãP-z¼-¤Pômü Iâz-
µÅ-ºhÛ-hÝ-lÝ¾-zÞh-MG-zbP-Çeï-G»ô-ºGÝ¾-
‚ãP.ü ½ÀâP-GÛ-Iâz-µÅ-n¤Å-¤ÛG-GÛÅ-¤fôP-
h;º-z-lÝ¾-y-¤ô-ŸÛG-»Ûmü hï-±ô-w¼-MãGÅ-
±ß¼-MãGÅ-‚Å-mÅ-zÇkh-»ôh- Û̂-¼ïïhü ï̧ºÞ-
ºIâ-hP-hÝ-lÝ¾-HÛ-G»ô-ºGÝ¾-ºhÛ-¾-„Ë-¼-»ôm-
HÛ-G»ô-ºGÝ¾- ï̧¼ü G»ô-ºGÝ¾-ºhÛÅ-hPôÅ-µÅ-
±P-¤-ÁÛm-bà-¤fôP-h;º-z-hP-Mãm-hÝ-G»ô-
ºGÝ¾-mP-»ôh-qºÛ-Iâz-µÅ-Iâz-q-ŸÛG-»Ûm-q-
DÞPÅ-Aï¾-‚ïh-fÞzü
hrh-qü

„Ëô-¼ôm-HÛ-G»ô-ºGÝ¾-mÛ-lÝ¾-»ôh-qºÛ-DÞPÅ-Aï¾ü„Ëô-¼ôm-HÛ-G»ô-ºGÝ¾-mÛ-lÝ¾-»ôh-qºÛ-DÞPÅ-Aï¾ü„Ëô-¼ôm-HÛ-G»ô-ºGÝ¾-mÛ-lÝ¾-»ôh-qºÛ-DÞPÅ-Aï¾ü„Ëô-¼ôm-HÛ-G»ô-ºGÝ¾-mÛ-lÝ¾-»ôh-qºÛ-DÞPÅ-Aï¾ü„Ëô-¼ôm-HÛ-G»ô-ºGÝ¾-mÛ-lÝ¾-»ôh-qºÛ-DÞPÅ-Aï¾ü

1ü   Eïh-¼P-GÛ-hÝ-DP-»ô-‚h-Ç+ô¼-PïÅ-ÁïÅ-hGôÅ-
qü hÝ-DP-Dô-¼P-G®P-¤-hGôÅü GP-»Ûm-¸ï¼-
m-ºhÛºÛ-mP-ºôh-GbôP-fÞz-q-hGôÅü ºôh-hï-Áï¾-
bôG-VßP-VßP-ŸÛG-mÅ-»ôP-GÛ-»ôhü ºôh-hï-hÝ-DP-
ÇeïP-hÝ-¤hôP-h‚ÛzÅ-Vï-Áï¾-zMãh-GbôP-GÛ-»ôhü

2ü  y-¤fôP-Vï-Áï¾-OÛGÅü  OÛG-ÇePÅ-ÁôG-IPÅ-
70  mP-G Û̧GÅü

4ü  hÝ-DP-»ô-‚h-hï-y-¤fôP-Vï-Áï¾-ÇeïP-
OÛGÅü JÀôG-Çt¼-mÅ-hÝ-DP-Çeômü ‚Å-®P-
Eïh-¼P-GÛÅ-ºôh-Iâ-w¼-ºIô-±ß¼-ºIô-‚ïh-q-
¤fôP-fÞzü ºhÛ-±ô-hÝ-lÝ¾-¼ïhü hï-±ô-GÅ¾-
qô-¤fôP-fÞzü ºôh-hïºÛ-ÇeïP-ºyô-zºÛ-Aïm-¼ïhü

¼Û-¤ô-1!Î3 ¼Û-¤ô-1!Î3 ¼Û-¤ô-1!Î3 ¼Û-¤ô-1!Î3 ¼Û-¤ô-1!Î3 „Ë-¼Íôm-HÛ-G»ô-ºGÝ¾ü hÝ-lÝ¾-ºi-zºÛ-lÝ¾-
VßP-VßP-GP-‚ãP-w-ºIô-±ß-ºIô-‚ïh-zŸÛm-qü

¼Û-¤ô-1-5 ¼Û-¤ô-1-5 ¼Û-¤ô-1-5 ¼Û-¤ô-1-5 ¼Û-¤ô-1-5 hÝ-DP-zïh-uôh-‚ïh-zŸÛm-qü

iÛ-züiÛ-züiÛ-züiÛ-züiÛ-zü
1ü ;ü hÝ-DPmP-GP-¤fôP-fÞzü

Dü hÝ-DP-mP-¤fôP-¤Û-fÞz-q-hï-
   GP-»Ûmü

2ü hÝ-Iâ-n¤Å-w¼-ºIô-±ß¼-ºIô-‚ïh-
hGôÅ-qºÛ-Mã-¤±m-GP-»Ûm-m¤ü

3ü G»ôô-ºGÝ¾-hïºÛ-¤ÛP-¾-GP-»Ûm-m¤ü

3ü  GÁ¤-GÅ¾-¿e¼-hÝ-lÝ¾-ym-zÞ-hÝ-DP-mP-
„ÀâGÅü v-ÁÛ¾-Tm-HÛ-ÅôG-¤¼-¤ïÅ-Çt¼ü G¾-
bï-ÅôG-¤¼-¤ï-ºz¼-zŸÛm-q-hï¼-BôG-®¤-‚Å-
bï-zŸG-m-ºôG-mÅ-hÝ-z-fôm-q-hP-hÝ-DP-
mP-MãGÅ- Û̂-¼ïhü ¾¤-ÅïP-hÝ-DP-hï-¾-DïzÅ-
DôzÅü

hÝ-DP-ŸïÅ-q-mÛ-Áï¾-HÛ-Çoôh-VßP-VßP-ŸÛG-»Ûm-q-
hP-hºÛ-mP-hÝ-lÝ¾-„ÀâGÅ-mÅ-y-¤fôP-Vï-Áï¾-
zMãh-z¿e-Mã-»ôhü

hÝ-DP-zïh-uôh-‚Å-mÅ-„Ë¼Í!ôm-mÛ»m-G»ô-ºGÝ¾-z¿e-zü

dôG-ŸÛzü dôG-ŸÛzü dôG-ŸÛzü dôG-ŸÛzü dôG-ŸÛzü 1.1


