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ṽɡ 

 

;íṽĂȼǢɇʣǰɭǰǩṽḷᶞᶞᶠ 

âɭǰǩșǢʃșȼȋṽíʃɇǢȭṽɪɭșǢǰɵṽʤșʃȓṽ¨ɇȼȋṽíȓɇɭʃ-ûǰɭȺṽ²ǰȺɇɭʪ 

ṛíȺǅɭʃṽ ǢșʃʪṜṽșɵṽ ǅṽ ʃǰɭȺṽ ʋɵǰǩṽ Ȋɇɭṽǅṽ Ǣșʃʪṽ
ʤȓșǢȓṽʋɵǰɵṽșȼȊɇɭȺǅʃșɇȼṽǅȼǩṽǢɇȺȺʋȼșṌ
ǢǅʃșɇȼṽʃǰǢȓȼɇȱɇȋʪṽṀr;ûṁṽʃɇṽșȺɪɭɇʣǰṽɇɪṌ
ǰɭǅʃșɇȼǅȱṽǰȊ̘ǢșǰȼǢʪḬṽɵȓǅɭǰṽșȼȊɇɭȺǅʃșɇȼṽ
ʤșʃȓṽ ʃȓǰṽ ɪʋǡȱșǢṽ ǅȼǩṽɪɭɇʣșǩǰṽǅṽǡǰʃʃǰɭṽ
ɬʋǅȱșʃʪṽɇȊṽȋɇʣǰɭȼȺǰȼʃṽɵǰɭʣșǢǰṽǅȼǩṽǢșʃșṌ
ʴǰȼṽʤǰȱȊǅɭǰḫṽûȓșɵṽșɵṽǩɇȼǰṽǡʪṽǰȊȊǰǢʃșʣǰȱʪṽ
ʋʃșȱșɵșȼȋṽǅṽʣǅɭșǰʃʪṽɇȊṽɵɇȊʃʤǅɭǰḬṽʋɵǰɭṽșȼʃǰɭṌ
ȊǅǢǰɵṽ ǅȼǩṽ ǢɇȺȺʋȼșǢǅʃșɇȼṽ ȼǰʃʤɇɭȭɵṽ
ɵʋǢȓṽǅɵṽʃȓǰṽrȼʃǰɭȼǰʃṽɇȊṽûȓșȼȋɵṽṀrɇûṁḬṽʃɇṽ
ǰʩɪǅȼǩṽʃȓǰșɭṽɭǰǅǢȓṽǅȼǩṽǢɇȼȼǰǢʃșʣșʃʪḫṽ 

lɇʤṽíȺǅɭʃṽ;șʃșǰɵṽěɇɭȭ 
íȺǅɭʃṽǢșʃșǰɵṽȊɇȱȱɇʤṽȊɇʋɭṽɵʃǰɪɵṽʃɇṽșȺɪɭɇʣǰṽ
ʃȓǰṽɬʋǅȱșʃʪṽɇȊṽȱșȊǰṽǅȼǩṽǰȼǅǡȱǰṽǰǢɇȼɇȺșǢṽ
ȋɭɇʤʃȓṽʃȓɭɇʋȋȓṽǅṽȼǰʃʤɇɭȭṽɇȊṽǢɇȼȼǰǢʃǰǩṽ
rɇûṽ ǩǰʣșǢǰɵṽ ǅȼǩṽ ɇʃȓǰɭṽ ʃǰǢȓȼɇȱɇȋșǰɵḫṽ
ûȓǰɵǰṽɵʃǰɪɵṽǅɭǰṽǅɵṽȊɇȱȱɇʤɵḭ 

ᶟḫ ;ɇȱȱǰǢʃșɇȼḭṽɵȺǅɭʃṽɵǰȼɵɇɭɵṽȋǅʃȓǰɭṽɭǰṌ
ǅȱ-ʃșȺǰṽǩǅʃǅ 

ᶠḫ ȼǅȱʪɵșɵḭṽ ûȓǰṽ ǩǅʃǅṽ șɵṽ ǅȼǅȱʪɵǰǩṽ ʃɇṽ
ȋǅșȼṽșȼɵșȋȓʃɵṽșȼʃɇṽʃȓǰṽɇɪǰɭǅʃșɇȼṽɇȊṽ
ǢșʃʪṽɵǰɭʣșǢǰɵṽǅȼǩṽɇɪǰɭǅʃșɇȼɵ 

ᶡḫ ;ɇȺȺʋȼșǢǅʃșɇȼṖầûȓǰṽɭǰɵʋȱʃɵṽɇȊṽʃȓǰṽ
ǩǅʃǅṽǅȼǅȱʪɵșɵṽǅɭǰṽǢɇȺȺʋȼșǢǅʃǰǩṽʃɇṽ
ǩǰǢșɵșɇȼṽȺǅȭǰɭɵ 

ᶢḫ ǢʃșɇȼṖầǢʃșɇȼṽșɵṽʃǅȭǰȼṽʃɇṽșȺɪɭɇʣǰṽ
ɇɪǰɭǅʃșɇȼɵḬṽȺǅȼǅȋǰṽǅɵɵǰʃɵṽǅȼǩṽșȺṌ

ɪɭɇʣǰṽʃȓǰṽɬʋǅȱșʃʪṽɇȊṽǢșʃʪṽȱșȊǰṽȊɇɭṽʃȓǰṽ
ɭǰɵșǩǰȼʃɵ 

ûȓǰṽ rȼʃǰɭȼǰʃṽ ¿Ȋṽ ûȓșȼȋɵṽ ǅȼǩṽ
íȺǅɭʃṽ;șʃșǰɵ 
rʃṽʤǅɵȼṜʃṽȱɇȼȋṽǅȋɇṽʤȓǰȼṽʃȓǰṽɇȼȱʪṽʤǅʪṽʃɇṽ
ǅǢǢǰɵɵṽʃȓǰṽșȼʃǰɭȼǰʃṽʤǅɵṽʃȓɭɇʋȋȓṽǅṽǩǰɵȭṌ
ʃɇɪṽǢɇȺɪʋʃǰɭḬṽǡʋʃṽȼɇʤṽɪɭǰʃʃʪṽȺʋǢȓṽǅȼṌ
ʪʃȓșȼȋṽǢǅȼṽǢɇȼȼǰǢʃṽʃɇṽʃȓǰṽșȼʃǰɭȼǰʃṽṎṽșȼṌ
Ǣȱʋǩșȼȋṽ ȊɭɇȺṽ ʪɇʋɭṽ Ⱥɇǡșȱǰṽ ɪȓɇȼǰḬṽ ǢǅɭḬṽ
Ȋɭșǩȋǰṽǅȼǩṽɇȼ-ɵʃɭǰǰʃṽɵǰȼɵɇɭɵḫṽûȓșɵṽșɵṽʃȓǰṽ
rȼʃǰɭȼǰʃṽɇȊṽʃȓșȼȋɵṽṀrɇûṁḫ 

ûȓǰṽșȼʃǰɭȼǰʃṽɇȊṽûȓșȼȋɵṽșɵṽǅṽȼǰʃʤɇɭȭṽɇȊṽ
ǢɇȼȼǰǢʃǰǩṽ ǩǰʣșǢǰɵṽ ʃȓǅʃṽ ǢɇȺȺʋȼșǢǅʃǰṽ
ǅȼǩṽǰʩǢȓǅȼȋǰṽǩǅʃǅḫṽûȓșɵṽǩǅʃǅṽǢɇȱȱǰǢʃǰǩṽ
ȊɭɇȺṽʃȓǰɵǰṽǩǰʣșǢǰɵṽșɵṽɵʃɇɭǰǩṽșȼṽʃȓǰṽǢȱɇʋǩṽ
ɇɭṽɇȼṽɵǰɭʣǰɭɵṽʃɇṽǅȱȱɇʤṽȊɇɭṽșȺɪɭɇʣǰȺǰȼʃɵṽ
ʃɇṽǡǰṽȺǅǩǰṽʃɇṽǡɇʃȓṽɪʋǡȱșǢṽǅȼǩṽɪɭșʣǅʃǰṽ
ɵǰǢʃɇɭṽșȼṽʃȓǰṽǢșʃʪḫṽ 

lɇʤǰʣǰɭḬṽǩǰɵɪșʃǰṽʃȓǰṽȊǅǢʃṽʃȓǅʃṽrɇûṽșɵṽɇȼǰṽ
ɇȊṽʃȓǰṽȭǰʪṽȊǅǢʃɇɭɵṽɇȊṽǅṽɵȺǅɭʃṽǢșʃʪḬṽɇʃȓǰɭṽ
ʃǰǢȓȼɇȱɇȋșǰɵṽȺșȋȓʃṽșȼǢȱʋǩǰḭ 

- ɪɪȱșǢǅʃșɇȼṽâɭɇȋɭǅȺȺșȼȋṽrȼʃǰɭȊǅǢṌ
ǰɵṽṀ ârɵṁ 

- ɭʃș̘ǢșǅȱṽrȼʃǰȱȱșȋǰȼǢǰṽṀ rṁ 
- ;ȱɇʋǩṽ;ɇȺɪʋʃșȼȋṽíǰɭʣșǢǰɵ 
- Bǅɵȓǡɇǅɭǩɵ 
- ²ǅǢȓșȼǰṽ¨ǰǅɭȼșȼȋ 
- ²ǅǢȓșȼǰ-ʃɇ-²ǅǢȓșȼǰṽ;ɇȺȺʋȼșǢǅṌ

ʃșɇȼɵ 
- ²ǰɵȓṽ´ǰʃʤɇɭȭɵ 
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lɇʤṽ ɭʃș̘Ǣșǅȱṽ rȼʃǰȱȱșȋǰȼǢǰṽ șɵṽ
ʋɵǰǩṽșȼṽíȺǅɭʃṽ;șʃșǰɵ 
ɭʃș̘Ǣșǅȱṽ șȼʃǰȱȱșȋǰȼǢǰṽ șɵṽ ǩǰ̘ȼǰǩṽ ǅɵṽ ʃȓǰṽ
șȼʃǰȱȱșȋǰȼǢǰṽɇȊṽǅṽǢɇȺɪʋʃǰɭṽʃɇṽșȺșʃǅʃǰṽȓʋṌ
ȺǅȼṽǢǅɪǅǡșȱșʃșǰɵṽǅȼǩṽʃȓǰṽʤǅʪṽʃȓǅʃṽʃȓǰṽ
ȓʋȺǅȼṽ ǡɭǅșȼṽ ʤɇɭȭɵṽ șȼṽ ǅɪɪȱșǢǅʃșɇȼɵṽ ɇȊṽ
ǅȼʪṽȭșȼǩḫṽûȓǰɵǰṽșȼǢȱʋǩǰṽǰʩɪǰɭʃṽɵʪɵʃǰȺɵḬṽ
ȼǅʃʋɭǅȱṽ ȱǅȼȋʋǅȋǰṽ ɪɭɇǢǰɵɵșȼȋḬṽ ɵɪǰǰǢȓṽ
ɭǰǢɇȋȼșʃșɇȼṽǅȼǩṽȺǅǢȓșȼǰṽʣșɵșɇȼḫṽ 

ǢǢɇɭǩșȼȋṽ ʃɇṽ ǅȼṽ ǅɭʃșǢȱǰṽ ɭǰȱǰǅɵǰǩṽ ǡʪṽ rṽ
²ǅȋǅʴșȼǰḬṽʃȓǰɭǰṽǅɭǰṽᶟᶞṽʤǅʪɵṽʃȓǅʃṽ rṽǢǅȼṽ
ǡǰṽʋɵǰǩṽșȼṽɵȺǅɭʃṽǢșʃșǰɵḭ 

ᶟṁ JȼʣșɭɇȼȺǰȼʃ 

íȺǅɭʃṽ Ǣșʃșǰɵṽ Ǣǅȼṽ ʋɵǰṽ ǅɭʃș̘Ǣșǅȱṽ șȼʃǰȱȱșṌ
ȋǰȼǢǰṽʃɇṽɵǰǰṽʃȓǰșɭṽǰȊȊǰǢʃṽɇȼṽʃȓǰṽȱɇǢǅȱṽǰȼṌ
ʣșɭɇȼȺǰȼʃḬṽ ȋȱɇǡǅȱṽ ʤǅɭȺșȼȋḬṽ ǅɵṽ ʤǰȱȱṽ ǅɵṽ
ʃȓǰṽ ɪɇȱȱʋʃșɇȼṽ ȱǰʣǰȱḫṽ Ăɵșȼȋṽ rṽ ǅȼǩṽ ȺǅṌ
ǢȓșȼǰṽȱǰǅɭȼșȼȋṽʤșʃȓșȼṽɪɇȱȱʋʃșɇȼṽǢɇȼʃɭɇȱṽ
ǅȼǩṽǰȼǰɭȋʪṽǢɇȼɵʋȺɪʃșɇȼḬṽǅȱȱɇʤɵṽǅʋʃȓɇɭṌ
șʃșǰɵṽǅȼǩṽǢșʃșǰɵṽʃɇṽȺǅȭǰṽʤǰȱȱṽșȼȊɇɭȺǰǩṽ
ǩǰǢșɵșɇȼɵṽʃȓǅʃṽǅɭǰṽǡǰɵʃṽȊɇɭṽʃȓǰṽǰȼʣșɭɇȼṌ
ȺǰȼʃḫṽíȺǅɭʃṽǢșʃșǰɵṽǅȱɵɇṽʋɵǰṽ rṽʃɇṽǩǰʃǰǢʃṽ
;¿ᶠṽʤȓșǢȓṽǢǅȼṽʃȓǰȼṽȱǰǅǩṽʃɇṽǩǰǢșɵșɇȼɵṽ
ǅɭɇʋȼǩṽʃɭǅȼɵɪɇɭʃǅʃșɇȼḫ 

ᶠṁ JȼǰɭȋʪṽûɭǅǢȭșȼȋ 

ɭʃș̘ǢșǅȱṽșȼʃǰȱȱșȋǰȼǢǰṽǢǅȼṽǡǰṽʋɵǰǩṽʤșʃȓșȼṽ
ɵȺǅɭʃṽǢșʃșǰɵṽʃɇṽǅȼǅȱʪɵǰṽǅȼǩṽʃɭǅǢȭṽǡʋɵșṌ
ȼǰɵɵṽǅȼǩṽǢșʃșʴǰȼṽǰȼǰɭȋʪṽʋɵǅȋǰḬṽʤșʃȓṽʃȓșɵṽ
ǩǅʃǅṽșʃṽǢǅȼṽʃȓǰȼṽǡǰṽǩǰǢșǩǰǩṽʤȓǰɭǰṽʃɇṽ
șȺɪȱșǢǅʃǰṽɭǰȼǰʤǅǡȱǰṽɵɇʋɭǢǰɵṽɇȊṽǰȼǰɭȋʪḫṽ
ûȓșɵṽǢǅȼṽǅȱɵɇṽɵȓɇʤṽǢșʃșǰɵṽʤȓǰɭǰṽǰȼǰɭȋʪṽșɵṽ
ǡǰșȼȋṽʤǅɵʃǰǩṽǅȼǩṽȓɇʤṽșʃṽǢǅȼṽǡǰṽɵǅʣǰǩḫ 

ᶡṁ ûɭǅȊ̘Ǣṽṽ²ǅȼǅȋǰȺǰȼʃ 

rṽ ʃǰǢȓȼɇȱɇȋʪṽ șɵṽ ǡǰșȼȋṽ șȺɪȱǰȺǰȼʃǰǩṽ
ʤșʃȓșȼṽʃȓǰṽʃɭǅȼɵɪɇɭʃǅʃșɇȼṽșȼǩʋɵʃɭʪṽʃɇṽɭǰṌ
ǩʋǢǰṽʃɭǅȊ̘ǢṽǅȼǩṽǅǢǢșǩǰȼʃɵḫṽ ṽʃɭǅȊ̘ǢṽȺǅȼṌ
ǅȋǰȺǰȼʃṽʃǰǢȓȼɇȱɇȋʪṽȭȼɇʤȼṽǅɵṽ;rå;¨Jíṽ
ȓǅɵṽ ʃȓǰṽ ǅǡșȱșʃʪṽ ʃɇṽ ɪɭǰǩșǢʃṽ ǅȼǩṽ ɭǰǩʋǢǰṽ
ʃɭǅȊ̘ǢḬṽʋɵșȼȋṽǩǰǰɪṽȱǰǅɭȼșȼȋṽǅȱȋɇɭșʃȓȺɵḬṽ
ʃȓșɵṽǢǅȼṽʃȓǰȼṽɭǰǩʋǢǰṽʃȓǰṽɪɇȱȱʋʃșɇȼṽǢɭǰǅʃṌ
ǰǩṽ ǡʪṽ ʃɭǅȊ̘Ǣṽ ʃɇɇḫṽ rṽ Ǣǅȼṽ ǅȱɵɇṽ ǡǰṽ ʋɵǰǩṽ
ʃȓɭɇʋȋȓɇʋʃṽ ʃɭǅȊ̘Ǣṽ ǢǅȺǰɭǅṽ ɵʪɵʃǰȺɵṽ ʃɇṽ

ǩǰʃǰǢʃṽɭɇǅǩṽǢɭșȺǰɵṽșȼṽɭǰǅȱṽʃșȺǰḬṽȺǅȭșȼȋṽ
ʃȓǰȺṽǰǅɵșǰɭṽʃɇṽǩǰǅȱṽʤșʃȓḫ 

ᶢṁ ěǅɵʃǰṽ²ǅȼǅȋǰȺǰȼʃ 

íȺǅɭʃṽǢșʃșǰɵṽǅɭǰṽǡǰȋșȼȼșȼȋṽʃɇṽʋɵǰṽǅɭʃș̘Ṍ
ǢșǅȱṽșȼʃǰȱȱșȋǰȼǢǰṽʤșʃȓșȼṽʃȓǰșɭṽʤǅɵʃǰṽȺǅȼṌ
ǅȋǰȺǰȼʃḬṽʃȓșɵṽʃʪɪǰṽɇȊṽʃǰǢȓȼɇȱɇȋʪṽǅȱȱɇʤɵṽ
Ǣșʃșǰɵṽ ʃɇṽ ʃɭǅǢȭṽ ɭǰǢʪǢȱșȼȋḬṽ ǅȼǩṽ șǩǰȼʃșȊʪṽ
ʤȓǅʃṽǢǅȼṽǡǰṽɭǰǢʪǢȱǰǩṽșȼṽʃȓǰṽǅɭǰǅḫṽíɇȺǰṽ
ǢșʃșǰɵṽșȼṽíʪǩȼǰʪṽʃǅȭǰṽʃȓșɵṽǅṽɵʃǰɪṽȊʋɭʃȓǰɭṽ
ǅȼǩṽʋɵǰṽ rṽɪɇʤǰɭǰǩṽɭɇǡɇʃɵṽʃɇṽɵɇɭʃṽɭʋǡṌ
ǡșɵȓḬṽǅɵṽʤǰȱȱṽǅɵṽǢȱǰǅȼṽǅɭǰǅɵṽɵʋǢȓṽǅɵṽȱǅȭǰɵṽ
ǅȼǩṽɭșʣǰɭɵḫ 

ᶣṁ âʋǡȱșǢṽʃɭǅȼɵɪɇɭʃǅʃșɇȼ 

âʋǡȱșǢṽ ʃɭǅȼɵɪɇɭʃṽ ȓǅɵṽ ǡǰǰȼṽ șȼȼɇʣǅʃǰǩṽ
ʤșʃȓṽ ʃȓǰṽ ʋɵǰṽ ɇȊṽ rṽ ʃɇṽ ǡǰṽ ʋɵǰǩṽ ʤșʃȓșȼṽ
ɵȺǅɭʃṽǢșʃșǰɵḫṽûȓșɵṽʃǰǢȓȼɇȱɇȋʪṽǅȱȱɇʤɵṽɪʋǡṌ
ȱșǢṽʃɭǅȼɵɪɇɭʃṽʋɵǰɭɵṽʃɇṽɭǰǢǰșʣǰṽǅȼǩṽǅǢǢǰɵɵṽ
ȱșʣǰṽ ʋɪṽ ǩǅʃǰɵṽ ǅȼǩṽ ʃɭǅǢȭșȼȋḬṽ ʤȓșǢȓṽ șȺṌ
ɪɭɇʣǰɵṽ ʃșȺșȼȋṽ ǅȼǩṽ ǢʋɵʃɇȺǰɭṽ ɵǅʃșɵȊǅǢṌ
ʃșɇȼḫṽ ʋʃɇȺǅʃǰǩṽ ǡʋɵɵǰɵṽ ǅɭǰṽ ǅȱɵɇṽ
ɪȱǅȼȼǰǩṽʃɇṽǡǰṽʋɵǰǩṽʤșʃȓșȼṽǢșʃșǰɵḬṽʃȓǰɵǰṽ
Ǣǅȼṽ ɭǰǩʋǢǰṽ ǰȺșɵɵșɇȼɵḬṽ șȺɪɭɇʣǰṽ ɭɇʋʃǰɵḬṽ
ǅȼǩṽșȼǢɭǰǅɵǰṽʃȓǰṽȊɭǰɬʋǰȼǢʪḫ 

ᶤṁ âǅɭȭșȼȋṽíʪɵʃǰȺɵ 

ĂɵșȼȋṽȱșǢǰȼɵǰṽɪȱǅʃǰṽɭǰǢɇȋȼșʃșɇȼṽʃǰǢȓȼɇȱṌ
ɇȋʪḬṽǢǅɭṽɪǅɭȭɵṽǅɭǰṽǅǡȱǰṽʃɇṽǩǰʃǰǢʃṽǢǅɭɵṽ
ʃȓǅʃṽȓǅʣǰṽɇʋʃɵʃǅʪǰǩṽȓɇʋɭɵḬṽʃȓșɵṽǢǅȼṽǅȱɵɇṽ
ǰȼȊɇɭǢǰṽɪǅʪȺǰȼʃɵṽǅȼǩṽʃșǢȭǰʃɵḫṽěȓǰȼṽ rṽ
ɵʪɵʃǰȺɵṽǅɭǰṽșȼʃǰȋɭǅʃǰǩṽʃȓɭɇʋȋȓɇʋʃṽǢǅɭṽ
ɪǅɭȭșȼȋṽǅɭǰǅɵḬṽɵɪǅǢǰṽǅʣǅșȱǅǡșȱșʃʪṽșɵṽǅǡȱǰṽ
ʃɇṽǡǰṽɪɭǰɵǰȼʃǰǩṽʃɇṽǅʤǅșʃșȼȋṽʋɵǰɭɵḫṽíɇȺǰṽ
ȺɇɭǰṽǅǩʣǅȼǢǰǩṽʃǰǢȓȼɇȱɇȋʪṽȓǅɵṽʃȓǰṽǅǡșȱṌ
șʃʪṽʃɇṽɭǰǢɇȺȺǰȼǩṽɵɪǅǢǰɵṽǩǰɪǰȼǩșȼȋṽɇȼṽ
ʃȓǰṽǢǅɭḫ 

ᶥṁ ;ɇȼʃɭɇȱȱșȼȋṽâɇȱȱʋʃșɇȼ 

íǢșǰȼʃșɵʃɵṽ ȓǅʣǰṽ ǩǰʣǰȱɇɪǰǩṽ ʃǰǢȓȼɇȱɇȋʪṽ
ʤȓșǢȓṽʋɵǰɵṽ rṽǅȼǩṽȺǅǢȓșȼǰṽȱǰǅɭȼșȼȋṽʃɇṽ
ǅȼǅȱʪɵǰṽʃȓǰṽǢʋɭɭǰȼʃṽɪɇȱȱʋʃǅȼʃɵṽǅȼǩṽɪɭǰṌ
ǩșǢʃṽʃȓǰṽɪɇȱȱʋʃșɇȼṽȱǰʣǰȱɵṽȊɇɭṽʃȓǰṽȼǰʩʃṽᶠṽ
ȓɇʋɭɵḫṽûȓșɵṽʃʪɪǰṽɇȊṽʃǰǢȓȼɇȱɇȋʪṽǅȱȱɇʤɵṽǅʋṌ
ʃȓɇɭșʃșǰɵṽʃɇṽȺǅȭǰṽǩǰǢșɵșɇȼɵṽșȼṽǅǩʣǅȼǢǰṽ
ʃɇṽ ɭǰǩʋǢǰṽ ʃȓǰșɭṽ ǰȊȊǰǢʃṽ ɇȼṽ ʃȓǰṽ ǰȼʣșɭɇȼṌ
Ⱥǰȼʃḫ 

cȪɇɭǅȱǡǅṽ´ǅɵʃɇ íȺǅɭʃṽ;șʃșǰɵṽǅȼǩṽȓɇʤṽʃȓǰʪṽʋɵǰṽʃǰǢȓȼɇȱɇȋʪ 



ṽɨ 

 

;íṽĂȼǢɇʣǰɭǰǩṽḷᶞᶞᶠ 

íȺǅɭʃṽ;șʃșǰɵṽǅȼǩṽȓɇʤṽʃȓǰʪṽʋɵǰṽʃǰǢȓȼɇȱɇȋʪ 

ᶦṁ âɭǰǩșǢʃșȼȋṽȊʋʃʋɭǰṽȼǰǰǩɵ 

íȺǅɭʃṽǢșʃșǰɵṽʃȓǅʃṽǅɭǰṽșȼȼɇʣǅʃșȼȋṽʤșʃȓṽ rṽ
ʃǰǢȓȼɇȱɇȋʪṽǅɭǰṽǅǡȱǰṽʃɇṽǡǰʃʃǰɭṽɪɭǰǩșǢʃṽȊʋṌ
ʃʋɭǰṽȼǰǰǩɵṽɇȊṽʃȓǰṽɪǰɇɪȱǰḫṽĂɵșȼȋṽǰȼǰɭȋʪṽ
ʃɭǅǢȭșȼȋṽ ʃǰǢȓȼɇȱɇȋʪṽ ǅȱȱɇʤɵṽ Ǣșʃșǰɵṽ ʃɇṽ
ȭȼɇʤṽ ʤȓǰȼṽ ȼǰʤṽ ǰȼǰɭȋʪṽ ɵɇʋɭǢǰɵṽ ǅɭǰṽ
ȼǰǰǩǰǩṽ ɇɭṽ ʤȓǰȼṽ Ⱥɇɭǰṽ ɵʋɵʃǅșȼǅǡȱǰṽ
ȺǰʃȓɇǩɵṽǢǅȼṽǡǰṽșȺɪȱǰȺǰȼʃǰǩḫṽíɇȺǰṽ rṽ
ʃǰǢȓȼɇȱɇȋʪṽ Ǣǅȼṽ ǅȱɵɇṽ ɪɭǰǩșǢʃṽ ǅȼǩṽ ȓǰȱɪṽ
ɪȱǅȼṽ ɇȼṽ ɪɭɇɪǰɭʃʪṽ ǩǰʣǰȱɇɪȺǰȼʃɵḬṽ ʃȓșɵṽ
ȺǰǅȼɵṽȓɇʋɵǰɵṽǅɭǰṽɪʋʃṽɇȼʃɇṽʃȓǰṽȺǅɭȭǰʃṽ
ǩʋɭșȼȋṽɪǰɭșɇǩɵṽʃȓǰʪṽǅɭǰṽȼǰǰǩǰǩḫṽ 

ᶦṁ ²ǅșȼʃǰȼǅȼǢǰ 

ṽǢɇȺɪǅȼʪṽǢǅȱȱǰǩṽåɇǅǩ:ɇʃșǢɵṽȓǅɵṽǩǰʣǰȱṌ
ɇɪǰǩṽǅṽʃǰǢȓȼɇȱɇȋʪṽʋɵșȼȋṽǅɭʃș̘ǢșǅȱṽșȼʃǰȱȱșṌ
ȋǰȼǢǰṽ ʃȓǅʃṽ ȓǅɵṽ ʃȓǰṽ ǅǡșȱșʃʪṽ ʃɇṽ ǅȼǅȱʪɵǰṽ
ɭɇǅǩṽșȺǅȋǰɭʪṽʃɇṽʃȓǰȼṽǅɵɵǰɵɵṽșɵɵʋǰɵṽǅȼǩṽ
ɪɭɇǩʋǢǰṽǢɇɵʃṽǰȊȊǰǢʃșʣǰṽɵɇȱʋʃșɇȼɵḫṽûȓșɵṽǅȱṌ
ȱɇʤɵṽǢșʃșǰɵṽʃɇṽȭȼɇʤṽʤȓǰȼṽǅȼǩṽʤȓǰɭǰṽɭǰṌ
ɪǅșɭɵṽȼǰǰǩṽʃɇṽʃǅȭǰṽɪȱǅǢǰḬṽǅȼǩṽǩǰǅȱṽʤșʃȓṽ
ʃȓǰȺṽʤȓșȱǰṽɵǅʣșȼȋṽȺɇȼǰʪḫṽûȓșɵṽʃʪɪǰṽɇȊṽ
ʃǰǢȓȼɇȱɇȋʪṽǅȱɵɇṽșȺɪɭɇʣǰɵṽɵǅȊǰʃʪṽʤșʃȓșȼṽ
ǢșʃșǰɵṽǅɵṽɪɭɇǡȱǰȺɵṽʤșȱȱṽȼɇʃṽȋɇṽʋȼȼɇʃșǢǰǩḫ 

ᶧṁ íǰǢʋɭșʃʪ 

íǰǢʋɭșʃʪṽǢǅȺǰɭǅṽȊɇɇʃǅȋǰṽșɵṽʃʪɪșǢǅȱȱʪṽɭǰṌ
ʣșǰʤǰǩṽʤȓǰȼṽǅṽǢɭșȺǰṽȓǅɵṽǡǰǰȼṽɭǰɪɇɭʃǰǩḬṽ
ʃȓșɵṽǩɇǰɵȼṢʃṽɪɭǰʣǰȼʃṽɇɭṽɵʃɇɪṽǢɭșȺǰḫṽíǰǢʋṌ
ɭșʃʪṽ ǢǅȺǰɭǅɵṽ ʃȓǅʃṽ ʋɵǰṽ ǅɭʃș̘Ǣșǅȱṽ șȼʃǰȱȱșṌ
ȋǰȼǢǰṽȓǅʣǰṽʃȓǰṽǅǡșȱșʃʪṽʃɇṽǅȼǅȱʪɵǰṽȊɇɇʃṌ
ǅȋǰṽșȼṽɭǰǅȱṽʃșȺǰṽǅȼǩṽǩǰʃǰǢʃṽǢɭșȺșȼǅȱṽǡǰṌ
ȓǅʣșɇʋɭṽʤȓșǢȓṽǢǅȼṽʃȓǰȼṽǡǰṽșȼɵʃǅȼʃȱʪṽɭǰṌ
ɪɇɭʃǰǩṽ ǅȼǩṽ ǩǰǅȱʃṽ ʤșʃȓḫṽ ûȓǰɵǰṽ ǢǅȺǰɭǅɵṽ
Ǣǅȼṽ ǅȱɵɇṽ ǩǰʃǰǢʃṽ ɪǰɇɪȱǰṽ ȊɭɇȺṽ ʃȓǰșɭṽ
ǢȱɇʃȓǰɵḬṽǅȱȱɇʤșȼȋṽʃȓǰṽʃǰǢȓȼɇȱɇȋʪṽʃɇṽ̘ȼǩṽ
ɵʋɵɪǰǢʃɵṽɬʋșǢȭǰɭṽʃȓǅȼṽǰʣǰɭḫ 

;ȓǅȱȱǰȼȋǰɵṽɇȊṽǅṽíȺǅɭʃṽ;șʃʪ 
ɵṽɵȺǅɭʃṽǢșʃșǰɵṽɇȊȊǰɭṽɪȱǰȼʃʪṽɇȊṽǡǰȼǰ̘ʃɵṽșȼṽ
ǅṽɭǅȋǰṽɇȊṽǩșȊȊǰɭǰȼʃṽɵǰǢʃɇɭɵḬṽʃȓǰɭǰṽșɵṽǅȱɵɇṽǅṽ
ǡșȋṽǢȓǅȱȱǰȼȋǰṽʤȓǰȼṽșʃṽǢɇȺǰɵṽʃɇṽɵǰǢʋɭșʃʪṽ
ɇȊṽǅȱȱṽʃȓǰṽʃǰǢȓȼɇȱɇȋʪṽǡǰșȼȋṽʋɵǰǩḫ 

ûȓǰɭǰṽșɵṽǅṽȼǰǰǩṽʃɇṽǰȼɵʋɭǰṽɵȺǅɭʃṽǢșʃșǰɵṽ
ǅɭǰṽɪɭɇʃǰǢʃǰǩṽȊɭɇȺṽǢʪǡǰɭ-ǅʃʃǅǢȭɵḬṽȓǅǢȭṌ
șȼȋṽ ǅȼǩṽ ǩǅʃǅṽ ʃȓǰȊʃṽ ʤȓșȱǰṽ ǅȱɵɇṽ Ⱥǅȭșȼȋṽ
ɵʋɭǰṽʃȓǅʃṽʃȓǰṽǩǅʃǅṽșɵṽɭǰɪɇɭʃǰǩṽșɵṽǅǢǢʋṌ

ɭǅʃǰȱʪḬṽɵɇṽșʃṽǢǅȼṽǡǰṽʃɇṽʃȓǰṽǡǰȼǰ̘ʃṽɇȊṽǅȱȱṽ
ǢșʃșʴǰȼɵȓșɪɵṽǅȼǩṽȼɇʃṽǅȋǅșȼɵʃṽʃȓǰȺḫṽ 

rȼṽɇɭǩǰɭṽʃɇṽȺǅȼǅȋǰṽʃȓǰṽɵǰǢʋɭșʃʪṽɇȊṽɵȺǅɭʃṽ
Ǣșʃșǰɵṽ ʃȓǰɭǰṽ șɵṽ ǅṽ ȼǰǰǩṽ ʃɇṽ șȺɪȱǰȺǰȼʃṽ
ȺǰǅɵʋɭǰɵṽɵʋǢȓṽǅɵṽɪȓʪɵșǢǅȱṽǩǅʃǅṽʣǅʋȱʃɵḬṽ
ɭǰɵșȱșǰȼʃṽ ǅʋʃȓǰȼʃșǢǅʃșɇȼṽ ȺǅȼǅȋǰȺǰȼʃṽ
ǅȼǩṽrBṽɵɇȱʋʃșɇȼɵḫṽíɇȺǰṽǢɇɭǰṽɵǰǢʋɭșʃʪṽɇǡṌ
ȪǰǢʃșʣǰɵṽșȼʣɇȱʣǰḭ 

ʣǅșȱǅǡșȱșʃʪṽ-ṽBǅʃǅṽȼǰǰǩɵṽʃɇṽǡǰṽǅʣǅșȱǅǡȱǰṽ
șȼṽɭǰǅȱṽʃșȺǰṽʤșʃȓṽɭǰȱșǅǡȱǰṽǅǢǢǰɵɵṽșȼṽɇɭǩǰɭṽ
ʃɇṽȺǅȭǰṽɵʋɭǰṽșʃṽɪǰɭȊɇɭȺɵṽșʃɵṽȊʋȼǢʃșɇȼṽșȼṽ
Ⱥɇȼșʃɇɭșȼȋṽ ʃȓǰṽ ʣǅɭșɇʋɵṽ ɪǅɭʃɵṽ ɇȊṽ ʃȓǰṽ
ɵȺǅɭʃṽǢșʃʪṽșȼȊɭǅɵʃɭʋǢʃʋɭǰḫ 

rȼʃǰȋɭșʃʪṽṎṽûȓǰṽǩǅʃǅṽȺʋɵʃṽȼɇʃṽɇȼȱʪṽǡǰṽ
ɭǰǅǩșȱʪṽǅʣǅșȱǅǡȱǰḬṽǡʋʃṽșʃṽȺʋɵʃṽǅȱɵɇṽǡǰṽǅǢṌ
Ǣʋɭǅʃǰḫṽ ûȓșɵṽ ǅȱɵɇṽ Ⱥǰǅȼɵṽ ɵǅȊǰȋʋǅɭǩșȼȋṽ
ǅȋǅșȼɵʃṽȺǅȼșɪʋȱǅʃșɇȼṽȊɭɇȺṽɇʋʃɵșǩǰḫ 

;ɇȼ̘ǩǰȼʃșǅȱșʃʪṽṎṽíǰȼɵșʃșʣǰṽǩǅʃǅṽȼǰǰǩɵṽʃɇṽ
ǡǰṽȭǰɪʃṽǢɇȼ̘ǩǰȼʃșǅȱṽǅȼǩṽɵǅȊǰṽȊɭɇȺṽʋȼṌ
ǅʋʃȓɇɭșɵǰǩṽǅǢǢǰɵɵḫṽûȓșɵṽȺǅʪṽȺǰǅȼṽʃȓǰṽ
ʋɵǰṽ ɇȊṽ ̘ɭǰʤǅȱȱɵṽ ɇɭṽ ʃȓǰṽ ǅȼɇȼʪȺșɵșȼȋṽ ɇȊṽ
ǩǅʃǅḫ 

ǢǢɇʋȼʃǅǡșȱșʃʪṽṎṽíʪɵʃǰȺṽʋɵǰɭɵṽȼǰǰǩṽʃɇṽ
ǡǰṽǅǢǢɇʋȼʃǅǡȱǰṽȊɇɭṽʃȓǰșɭṽǅǢʃșɇȼɵṽǅȼǩṽșȼṌ
ʃǰɭǅǢʃșɇȼṽ ʤșʃȓṽ ɵǰȼɵșʃșʣǰṽ ǩǅʃǅṽ ɵʪɵʃǰȺɵḫṽ
ĂɵǰɭɵṽȱɇȋɵṽɵȓɇʋȱǩṽɭǰǢɇɭǩṽʤȓɇṽșɵṽǅǢǢǰɵɵṌ
șȼȋṽʃȓǰṽșȼȊɇɭȺǅʃșɇȼṽʃɇṽǰȼɵʋɭǰṽǅǢǢɇʋȼʃǅṌ
ǡșȱșʃʪṽɵȓɇʋȱǩṽʃȓǰɭǰṽǡǰṽǅȼʪṽɪɭɇǡȱǰȺɵḫ 

 
;ɇȼǢȱʋɵșɇȼ 
ûɇṽ Ǣɇȼʃɭɇȱṽ ǅȱȱṽ ʃȓǰṽ ɪɇʃǰȼʃșǅȱṽ Ǣȓǅȱȱǰȼȋǰɵṽ
ʃȓǅʃṽ ʃȓǰṽ ʃǰǢȓȼɇȱɇȋʪṽ Ⱥșȋȓʃṽ ǡɭșȼȋṽ șȼʃɇṽ
ɇʋɭṽ ȱșʣǰɵḬṽ ʃȓǰṽ ȋɇʣǰɭȼȺǰȼʃḬṽ ʃȓǰṽ ɪɭșʣǅʃǰṽ
ɵǰǢʃɇɭḬṽɵɇȊʃʤǅɭǰṽǩǰʣǰȱɇɪǰɭɵḬṽǩǰʣșǢǰṽȺǅȼṌ
ʋȊǅǢʃʋɭǰɭɵḬṽ ǰȼǰɭȋʪṽ ɪɭɇʣșǩǰɭɵṽ ǅȼǩṽ ȼǰʃṌ
ʤɇɭȭṽɵǰɭʣșǢǰṽȺǅȼǅȋǰɭɵṽȼǰǰǩṽʃɇṽʤɇɭȭṽʃɇṌ
ȋǰʃȓǰɭṽʃɇṽǩǰȱșʣǰɭṽșȼʃǰȋɭǅʃǰǩṽɵɇȱʋʃșɇȼɵṽʃɇṽ
ȋʋǅɭǅȼʃǰǰṽȊʋȱȱṽǅȼǩṽɭǰȱșǅǡȱǰṽɵǰǢʋɭșʃʪṽȊɇɭṽ
șʃɵṽǢșʃșʴǰȼɵḫṽ 

lɇʤǰʣǰɭḬṽrṽʃȓșȼȭṽʤǰṽǢǅȼṽǅȱȱṽǅȋɭǰǰṽʃȓǅʃṽ
ʃȓǰṽǡǰȼǰ̘ʃɵṽɇȊṽǢɭǰǅʃșȼȋṽɵȺǅɭʃṽǢɇȼȼǰǢʃṌ
ǰǩṽɵʪɵʃǰȺɵṽɇȊṽɇʋɭṽʋɭǡǅȼṽǅɭǰǅɵṽǅȼǩṽǰȼṌ
ɵʋɭșȼȋṽɵʋɵʃǅșȼǅǡșȱșʃʪṽṽɇʋʃʤǰșȋȓṽǅȼʪṽɪɇṌ
ʃǰȼʃșǅȱṽ ɭșɵȭɵḬṽ Ⱥǅȭșȼȋṽ ʃǰǢȓȼɇȱɇȋșǢǅȱṽ ǩǰṌ
ʣǰȱɇɪȺǰȼʃɵṽǅȼǩṽʃȓǰșɭṽșȺɪǅǢʃṽɇȼṽɇʋɭṽǩǅșṌ
ȱʪṽȱșʣǰɵṽǰʩɪǅȼǩṽȋɭǰǅʃǰɭṽʃȓǅȼṽǰʣǰɭḫ 

cȪɇɭǅȱǡǅṽ´ǅɵʃɇ 



ṽɩ 

 

;íṽĂȼǢɇʣǰɭǰǩṽḷᶞᶞᶠ 

cȪɇɭǅȱǡǅṽ´ǅɵʃɇ íȺǅɭʃṽ;șʃșǰɵṽǅȼǩṽȓɇʤṽʃȓǰʪṽʋɵǰṽʃǰǢȓȼɇȱɇȋʪ 

ṽdȱșȺɪɵǰṽɇȊṽʃȓǰṽȼǰʩʃṽ 
;íầĂȼǢɇʣǰɭǰǩṽrɵɵʋǰ 
 
¿ȼṽʃȓǰṽȼǰʩʃṽșɵɵʋǰṽɪʋǡȱșɵȓǰǩḬṽʤǰṽʤșȱȱṽȱɇɇȭṽ
ǅʃṽ ǅṽ ȋɭǰǅʃǰɭṽ ǩǰɪʃȓṽ ɇȼṽ ȓɇʤṽ ¨ɇȼǩɇȼṽ șɵṽ
ǢɇȼɵșǩǰɭǰǩṽǅṽɵȺǅɭʃṽǢșʃʪḬṽǅȼǩṽʤȓǅʃṽʃȓǰṽ
ȋɇʣǰɭȼȺǰȼʃṜɵṽ ɇǡȪǰǢʃșʣǰɵṽ ǅɭǰṽ ɇȼṽ ȺǅșȼṌ
ʃǅșȼșȼȋṽʃȓșɵṽʃșʃȱǰḫ 
 

åǰȊǰɭǰȼǢǰɵḭ 

ȓʃʃɪɵḭḸḸʤʤʤḫʃʤș-ȋȱɇǡǅȱḫǢɇȺḸʃǰǢȓȼșǢǅȱ-
ȭȼɇʤȱǰǩȋǰḸȊǅɬɵḸʤȓǅʃ-șɵ-ǅ-ɵȺǅɭʃ-Ǣșʃʪ 

ȓʃʃɪɵḭḸḸǅșȺǅȋǅʴșȼǰḫǢɇȺḸʃɇɪᶟᶞḸᶟᶞ-ʤǅʪɵ-ǅș
-Ǣǅȼ-ǡǰ-ʋɵǰǩ-ɵȺǅɭʃ-Ǣșʃșǰɵ 

ȓʃʃɪɵḭḸḸ
ʤʤʤḫʋȭǢɇȼɵʃɭʋǢʃșɇȼȺǰǩșǅḫǢɇḫʋȭḸ
ȊǰǅʃʋɭǰɵḸᶠᶞᶟᶧ-ɵȺǅɭʃ-Ǣșʃʪ-șȼȊɭǅɵʃɭʋǢʃʋɭǰḸ 

ĚșɵșʃșȼȋṽǅṽíȺǅɭʃṽ;șʃʪ 
ĚșɵșʃșȼȋṽǅṽɵȺǅɭʃṽǢșʃʪṽʤșȱȱṽɪɭɇǡǅǡȱʪṽȺǅȭǰṽʪɇʋṽǅǢȭȼɇʤȱǰǩȋǰṽȓɇʤṽɬʋșǢȭȱʪṽʃȓǰṽʃǰǢȓṌ
ȼɇȱɇȋʪṽșɵṽǰʣɇȱʣșȼȋṽǅɭɇʋȼǩṽʋɵṽǅȼǩṽȓɇʤṽșʃɵṽǰʣǰɭʪṽǩǅʪṽʋɵǰṽǅȊȊǰǢʃɵṽɇʋɭṽʤǅʪɵṽɇȊṽȱșʣșȼȋṽ
ʤșʃȓșȼṽǅṽǢșʃʪḫṽ 
:ǰȱɇʤṽșɵṽǅṽȱșɵʃṽɇȊṽȱǰǅǩșȼȋṽɵȺǅɭʃṽǢșʃșǰɵṽǅɭɇʋȼǩṽʃȓǰṽʤɇɭȱǩḭ 

íșȼȋǅɪɇɭǰ ûɇȭʪɇ 

¨ɇȼǩɇȼ Ěșǰȼȼǅ 

´ǰʤṽġɇɭȭṽ;șʃʪ ûɇɭɇȼʃɇ 

lɇȼȋṽ¥ɇȼȋ :ǅɭǢǰȱɇȼǅ 

https://www.twi-global.com/technical-knowledge/faqs/what-is-a-smart-city
https://www.twi-global.com/technical-knowledge/faqs/what-is-a-smart-city
https://aimagazine.com/top10/10-ways-ai-can-be-used-smart-cities
https://aimagazine.com/top10/10-ways-ai-can-be-used-smart-cities
https://www.ukconstructionmedia.co.uk/features/2019-smart-city-infrastructure/
https://www.ukconstructionmedia.co.uk/features/2019-smart-city-infrastructure/
https://www.ukconstructionmedia.co.uk/features/2019-smart-city-infrastructure/

