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Assuming a function needs to be approximated by a polynomial of eighth degree: 
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Then a linear combination of Newton basis polynomials ( )rn j  can be used for finding the coefficients bj : 
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For a given set of data points ( )( ) ( )( )8800 ,,..., rFrrFr , which the polynomial ( )rP  shall interpolate, the Newton basis 

polynomials are formed by the following product: 
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The approximation is exact at the nodes ir . 

Therefore: 

(4) ( ) 10 =rn  

( ) 01 rrrn −=  

( ) ( )( ) ( ) 1010
2

102 rrrrrrrrrrrn ++−=−−=  

( ) ( )( )( ) ( ) ( ) 210212010210
23

2103 rrrrrrrrrrrrrrrrrrrrrrn −+++++−=−−−=  

( ) ( )( )( )( ) ( )3210
34

32104 rrrrrrrrrrrrrrrn +++−=−−−−=  

( ) ( ) 3210321320310210323130212010
2 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++−++++++  

( ) ( )( )( )( )( ) ( )43210
45

432105 rrrrrrrrrrrrrrrrrrn ++++−=−−−−−=  

( )43424140323130212010
3 rrrrrrrrrrrrrrrrrrrrr ++++++++++  

( )432431430421420410321320310210
2 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++−  

( ) 4321043214320431042103210 rrrrrrrrrrrrrrrrrrrrrrrrrr −+++++  

( ) ( )( )( )( )( )( ) ( )543210
56

5432106 rrrrrrrrrrrrrrrrrrrrrn +++++−=−−−−−−=  

( )545352515043424140323130212010
4 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++++++++  

( 432431430421420410321320310210
3 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++−  

)543542541540532531530521520510 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

( 43214320431042103210
2 rrrrrrrrrrrrrrrrrrrrr +++++  

)5432543154305421542054105321532053105210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

( ) 543210543215432054310542105321043210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++−  
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(5) ( ) ( )( )( )( )( )( )( )65432107 rrrrrrrrrrrrrrrn −−−−−−−=  

( )6543210
67 rrrrrrrrr ++++++−=  

( 43424140323130212010
5 rrrrrrrrrrrrrrrrrrrrr ++++++++++  

)6564636261605453525150 rrrrrrrrrrrrrrrrrrrrrr +++++++++++  

( 432431430421420410321320310210
4 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++−  

543542541540532531530521520510 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

643642641640632631630621620610 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

)654653652651650 rrrrrrrrrrrrrrr +++++  

( 43214320431042103210
3 rrrrrrrrrrrrrrrrrrrrr +++++  

5432543154305421542054105321532053105210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

6432643164306421642064106321632063106210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

)6543654265416540653265316530652165206510 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

( 543215432054310542105321043210
2 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++−

6432164320643106421063210 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

6541065321653206531065210 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

)6543265431654306542165420 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

( )654321654320654310654210653210643210543210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++  

6543210 rrrrrrr−  
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(6) ( ) ( )( )( )( )( )( )( )( )765432108 rrrrrrrrrrrrrrrrrn −−−−−−−−=  

( )76543210
78 rrrrrrrrrr +++++++−=  

( 545352515043424140323130212010
6 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++++++++  

)76757473727170656463626160 rrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++++++  

( 432431430421420410321320310210
5 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++−  

543542541540532531530521520510 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

643642641640632631630621620610 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

654653652651650 rrrrrrrrrrrrrrr +++++  

743742741740732731730721720710 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

)765764763762761760754753752751750 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++++  

( 43214320431042103210
4 rrrrrrrrrrrrrrrrrrrrr +++++  

5432543154305421542054105321532053105210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

6432643164306421642064106321632063106210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

6543654265416540653265316530652165206510 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

7432743174307421742074107321732073107210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

7543754275417540753275317530752175207510 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

7643764276417640763276317630762176207610 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

)76547653765276517650 rrrrrrrrrrrrrrrrrrrr +++++  

( 543215432054310542105321043210
3 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++−

6432164320643106421063210 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

6541065321653206531065210 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

6543265431654306542165420 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

7432174320743107421073210 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

7541075321753207531075210 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

7543275431754307542175420 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

76321763207631076210 rrrrrrrrrrrrrrrrrrrr ++++  

765217652076510764327643176430 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++  

)76543765427654176540765327653176530 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++  

( 654321654320654310654210653210643210543210
2 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++  

763210754321754320754310754210753210743210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++  

765321765320765310765210764321764320764310764210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++  

)765432765431765430765421765420765410 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++  

( 654321654320654310654210653210643210543210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++−  

754321754320754310754210753210743210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++  

765321765320765310765210764321764320764310764210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++  

)765432765431765430765421765420765410 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++  

76543210 rrrrrrrr+  
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Putting (2), (4), (5) and (6) together leads to the desired coefficients bj : 

(7) 6543210754321064321053210421031020100 rrrrrrrarrrrrrarrrrrarrrrarrrarraraab −+−+−+−=  

765432108 rrrrrrrra+  

( ) ( ) ( )3213203102104212010310211 rrrrrrrrrrrrarrrrrrarraab +++−++++−=  

( )432143204310421032105 rrrrrrrrrrrrrrrrrrrra +++++  

( )5432154320543105421053210432106 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrra +++++−  

( )6543216543206543106542106532106432105432107 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrra +++++++  

( 7643210754321065432108 rrrrrrrrrrrrrrrrrrrrra ++−  

)76543217654320765431076542107653210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++  

( ) ( )3231302120104210322 rrrrrrrrrrrrarrraab ++++++++−=  

( )4324314304214204103213203102105 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrra +++++++++−  

( 432143204310421032106 rrrrrrrrrrrrrrrrrrrra +++++  

)5432543154305421542054105321532053105210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

( 5432154320543105421053210432107 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrra +++++−

6432164320643106421063210 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

6541065321653206531065210 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

)6543265431654306542165420 rrrrrrrrrrrrrrrrrrrrrrrrr +++++  

( 6543216543206543106542106532106432105432108 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrra +++++++  

754321754320754310754210753210743210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++  

764321764320764310764210763210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++  

765410765321765320765310765210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++  

)765432765431765430765421765420 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++  

( ) ( )4342414032313021201053210433 rrrrrrrrrrrrrrrrrrrrarrrraab +++++++++++++−=  

( 4324314304214204103213203102106 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrra +++++++++−  

)543542541540532531530521520510 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

( 432143204310421032107 rrrrrrrrrrrrrrrrrrrra +++++  

5432543154305421542054105321532053105210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

6432643164306421642064106321632063106210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

)6543654265416540653265316530652165206510 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

( 5432154320543105421053210432108 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrra +++++−  

6532065310652106432164320643106421063210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++  

65432654316543065421654206541065321 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++  

7532075310752107432174320743107421073210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++  

763107621075432754317543075421754207541075321 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++  

765107643276431764307642176420764107632176320 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++  

)765437654276541765407653276531765307652176520 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++  
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(8) ( )43210544 rrrrraab ++++−=  

( )5453525150434241403231302120106 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrra +++++++++++++++  

( 4324314304214204103213203102107 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrra +++++++++−  

543542541540532531530521520510 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

643642641640632631630621620610 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

)654653652651650 rrrrrrrrrrrrrrr +++++  

( 432143204310421032108 rrrrrrrrrrrrrrrrrrrra +++++  

5432543154305421542054105321532053105210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

6432643164306421642064106321632063106210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

6543654265416540653265316530652165206510 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

7432743174307421742074107321732073107210 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

7543754275417540753275317530752175207510 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

7643764276417640763276317630762176207610 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

)76547653765276517650 rrrrrrrrrrrrrrrrrrrr +++++  

( )543210655 rrrrrraab +++++−=  

( 434241403231302120107 rrrrrrrrrrrrrrrrrrrra ++++++++++  

)6564636261605453525150 rrrrrrrrrrrrrrrrrrrrrr +++++++++++  

( 5104324314304214204103213203102108 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrra ++++++++++−  

621620610543542541540532531530521520 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++++  

654653652651650643642641640632631630 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++++  

743742741740732731730721720710 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ++++++++++  

)765764763762761760754753752751750 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++++  

( )6543210766 rrrrrrraab ++++++−=  

( 5453525150434241403231302120108 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrra +++++++++++++++  

)76757473727170656463626160 rrrrrrrrrrrrrrrrrrrrrrrrrr +++++++++++++  

( )76543210877 rrrrrrrraab +++++++−=  

88 ab =  
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The coefficients ja  are the divided differences: 

(9) ( ) ( ) ( )[ ]jj rFrFrFa ,..., 10=  

In particular: 
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(12) 6a  
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