
UNIT- II 
INTERPOLATION AND APPROXIMATION 

 

PROBLEMS BASED ON NEWTON FORWARD AND BACKWARD DIFFERENCE FORMULA 
 
 

 
𝑵𝒆𝒘𝒕𝒐𝒏’𝒔 𝑭𝒐𝒓𝒘𝒂𝒓𝒅 𝑭𝒐𝒓𝒎𝒖𝒍𝒂 

 

𝒚(𝒙) = 𝒚𝟎 
𝒖 

+              ∆𝒚𝟎 
𝟏! 

+ 
𝒖(𝒖 − 𝟏) 

∆𝟐𝒚
 

𝟐! 𝟎 
+ 
𝒖(𝒖 − 𝟏)(𝒖 − 𝟐) 

∆𝟑𝒚
 

𝟑! 𝟎 

 

+ ⋯ … … … … .. 

𝒖 = 
𝒙−𝒙𝟎 

𝒉 
𝒂𝒏𝒅 𝒉 = 𝒙𝟏 − 𝒙𝟎 

 
 
 
 
 
 
 
 
 
 

𝑵𝒆𝒘𝒕𝒐𝒏’𝒔 𝑩𝒂𝒄𝒌𝒘𝒂𝒓𝒅 𝑭𝒐𝒓𝒎𝒖𝒍𝒂 
 

𝒚(𝒙) = 𝒚𝒏 
𝒗 

+  
𝛁𝒚𝒏 
𝟏! 

+ 
𝒗(𝒗 + 𝟏) 

𝛁𝟐𝒚
 

𝟐! 𝒏 
+ 
𝒗(𝒗 + 𝟏)(𝒗 + 𝟐) 

𝛁𝟑𝒚
 

𝟑! 𝒏 

 

+ ⋯ … … … … .. 

𝒉 = 𝒙𝟏 − 𝒙𝟎 𝒗 = 
𝒙−𝒙𝒏 

𝒉 
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1. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒚 𝒘𝒉𝒆𝒏 𝒙 = 𝟓 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒅𝒂𝒕𝒂. 
 

𝒙 𝟒 𝟔 𝟖 𝟏𝟎 

𝒚 𝟏 𝟑 𝟖 𝟏𝟎 

 
Given : 

𝒙𝟎 = 𝟒 𝒚𝟎 = 𝟏 
𝒙𝟏 = 𝟔 𝒚𝟏 = 𝟑 
𝒙𝟐 = 𝟖 𝒚𝟐 = 𝟖 
𝒙𝟑 = 𝟏𝟎 𝒚𝟑 = 𝟏𝟎 

 
 
 

𝒙 𝒚 ∆𝒚 ∆𝟐𝒚 ∆𝟑𝒚 

𝟒 𝟏    

  𝟑 − 𝟏 = 𝟐   

𝟔 𝟑 (∆𝒚𝟎) 
𝟓 − 𝟐 = 𝟑(∆𝟐𝒚𝟎) 

 

𝟖 
𝟖 𝟖 − 𝟑 = 𝟓  

−𝟑 − 𝟑 = −𝟔(∆𝟑𝒚𝟎) 

   𝟐 − 𝟓 = −𝟑  

𝟏𝟎 𝟏𝟎 𝟏𝟎 − 𝟖 = 𝟐   

𝒉 = 𝒙𝟏 − 𝒙𝟎 = 𝟔 − 𝟒 = 𝟐 
 

 

𝒖 = 
𝒙 − 𝒙𝟎 

 

𝒉 

𝒙 − 𝟒 
= = 

𝟐 

𝟓 − 𝟒 
= 

𝟐 

𝟏 
= 𝟎. 𝟓 

𝟐 
 

𝒚(𝒙) = 𝒚𝟎 
𝒖 

+              ∆𝒚𝟎 
𝟏! 

+ 
𝒖(𝒖 − 𝟏) 

∆𝟐𝒚
 

𝟐! 𝟎 
+ 
𝒖(𝒖 − 𝟏)(𝒖 − 𝟐) 

∆𝟑𝒚
 

𝟑! 𝟎 
 

 

𝒚(𝟓) = 𝟏 + 
𝟎. 𝟓 

 
 

𝟏! 

 

(𝟐) + 
𝟎. 𝟓(𝟎. 𝟓 − 𝟏) 

𝟐! 

 

(𝟑) + 
. 𝟓(. 𝟓 − 𝟏)(. 𝟓 − 𝟐) 

𝟑! 

 

(−𝟔) 

 
𝒚(𝟓) = 𝟏 + 𝟏 + 

𝟎. 𝟓(−𝟎. 𝟓) 

𝟐 

 
(𝟑) + 

. 𝟓(−𝟎. 𝟓)(−𝟏. 𝟓) 

𝟔 

 
(−𝟔) 
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𝒚(𝟓) = 𝟏 + 𝟏 + 
−𝟎. 𝟐𝟓 

 
 

𝟐 
(𝟑) − (−𝟎. 𝟐𝟓)(−𝟏. 𝟓) 

 

𝒚(𝟓) = 𝟏 + 𝟏 − 𝟎. 𝟑𝟕𝟓 − 𝟎. 𝟑𝟕𝟓 = 𝟏. 𝟐𝟓 
 
 
 

 
𝟐. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒚 𝒘𝒉𝒆𝒏 𝒙 = 𝟐 𝒇𝒐𝒓 𝒕𝒉𝒆 𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒅𝒂𝒕𝒂. 

 
𝒙 𝟎 𝟓 𝟏𝟎 𝟏𝟓 

𝒚 𝟏𝟒 𝟑𝟕𝟗 𝟏𝟒𝟒𝟒 𝟑𝟓𝟖𝟒 

 
Given : 
𝒙𝟎 = 𝟎 𝒚𝟎 = 𝟏𝟒 
𝒙𝟏 = 𝟓 𝒚𝟏 = 𝟑𝟕𝟗 
𝒙𝟐 = 𝟏𝟎 𝒚𝟐 = 𝟏𝟒𝟒𝟒 
𝒙𝟑 = 𝟏𝟓 𝒚𝟑 = 𝟑𝟓𝟖𝟒 

 

𝒉 = 𝒙𝟏 − 𝒙𝟎 = 𝟓 − 𝟎 = 𝟓 
 

 

𝒖 = 
𝒙 − 𝒙𝟎 

 

𝒉 

𝒙 − 𝟎 
= = 

𝟓 

𝟐 − 𝟎 
= 

𝟓 

𝟐 
= 𝟎. 𝟒 

𝟓 
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𝒙 𝒚 ∆𝒚 ∆𝟐𝒚 ∆𝟑𝒚 

𝟎 𝟏𝟒  
𝟑𝟕𝟗 − 𝟏𝟒 = 𝟑𝟔𝟓 

(∆𝒚𝟎) 

 

𝟏𝟒𝟒𝟒 − 𝟑𝟕𝟗 = 𝟏𝟎𝟔𝟓 
 
 
𝟑𝟓𝟖𝟒 − 𝟏𝟒𝟒𝟒= 𝟐𝟏𝟒𝟎 

  

𝟓 𝟑𝟕𝟗 
  

  𝟏𝟎𝟔𝟓 − 𝟑𝟔𝟓 = 𝟕𝟎𝟎  

𝟏𝟎 𝟏𝟒𝟒𝟒 
(∆𝟐𝒚𝟎) 

𝟏𝟎𝟕𝟓 − 𝟕𝟎𝟎 

   = 𝟑𝟕𝟓 (∆𝟑𝒚𝟎) 

𝟏𝟓 𝟑𝟓𝟖𝟒 
𝟐𝟏𝟒𝟎 − 𝟏𝟎𝟔𝟓 = 𝟏𝟎𝟕𝟓  

 

 

𝒚(𝒙) = 𝒚𝟎 
𝒖 

+              ∆𝒚𝟎 
𝟏! 

+ 
𝒖(𝒖 − 𝟏) 

∆𝟐𝒚
 

𝟐! 𝟎 
+ 
𝒖(𝒖 − 𝟏)(𝒖 − 𝟐) 

∆𝟑𝒚
 

𝟑! 𝟎 
 

 

𝒚(𝟐) = 𝟏𝟒 + 
𝟎. 𝟒 

𝟏! 

 

(𝟑𝟔𝟓) + 
𝟎. 𝟒(𝟎. 𝟒 − 𝟏) 

𝟐! 

 

(𝟕𝟎𝟎) + 
𝟎. 𝟒(𝟎. 𝟒 − 𝟏)(𝟎. 𝟒 − 𝟐) 

𝟑! 

 

(𝟑𝟕𝟓) 
 

𝒚(𝟐) = 𝟏𝟒 + 𝟏𝟒𝟔 + 
(−𝟎.𝟐𝟒) 

(𝟕𝟎𝟎) + 
(−𝟎.𝟑𝟖𝟒) 

(𝟑𝟕𝟓) 
𝟐 𝟔 

 

𝒚(𝟐) = 𝟏𝟒 + 𝟏𝟒𝟔 − 𝟖𝟒 + 𝟐𝟒 = 𝟏𝟎𝟎 
 
 

𝑵𝒆𝒘𝒕𝒐𝒏’𝒔 𝑩𝒂𝒄𝒌𝒘𝒂𝒓𝒅 𝑭𝒐𝒓𝒎𝒖𝒍𝒂 
 

𝒚(𝒙) = 𝒚𝒏 
𝒗 

+  
𝛁𝒚𝒏 
𝟏! 

+ 
𝒗(𝒗 + 𝟏) 

𝛁𝟐𝒚
 

𝟐! 𝒏 
+ 
𝒗(𝒗 + 𝟏)(𝒗 + 𝟐) 

𝛁𝟑𝒚
 

𝟑! 𝒏 

 

+ ⋯ … … … … .. 

𝒉 = 𝒙𝟏 − 𝒙𝟎 𝒗 = 
𝒙−𝒙𝒏 

𝒉 
 
 
 
 

 

3. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒚 𝒘𝒉𝒆𝒏 𝒂𝒏𝒅 𝒙 = 𝟒𝟑 & 𝒙 = 𝟖𝟒 𝒇𝒐𝒓 𝒕𝒉𝒆 
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𝒇𝒐𝒍𝒍𝒐𝒘𝒊𝒏𝒈 𝒅𝒂𝒕𝒂. 
 

𝒙 𝟒𝟎 𝟓𝟎 𝟔𝟎 𝟕𝟎 𝟖𝟎 𝟗𝟎 

𝒚 𝟏𝟖𝟒 𝟐𝟎𝟒 𝟐𝟐𝟔 𝟐𝟓𝟎 𝟐𝟕𝟔 304 

 
 

 

𝒙 𝒚 ∆𝒚 ∆𝟐𝒚 ∆𝟑𝒚 ∆𝟒𝒚 ∆𝟓𝒚 

𝟒𝟎 𝟏𝟖𝟒  

𝟐𝟎𝟒 − 𝟏𝟖𝟒 = 𝟐𝟎 
 
 
𝟐𝟐𝟔 − 𝟐𝟎𝟒 = 𝟐𝟐 

 
 
 
𝟐𝟓𝟎 − 𝟐𝟐𝟔 = 𝟐𝟒 

 
 

𝟐𝟕𝟔 − 𝟐𝟓𝟎 = 𝟐𝟔 
 

𝟑𝟎𝟒 − 𝟐𝟕𝟔 = 𝟐𝟖 

    

𝟓𝟎 𝟐𝟎𝟒 
    

  𝟐    

𝟔𝟎  

𝟐𝟐𝟔 
 

𝟐 
𝟎   

𝟕𝟎 
 

𝟖𝟎 

 

𝟐𝟓𝟎 

 
 
 

𝟐 

 

𝟎 
𝟎 

 
𝟎 

 
𝟎 

𝟐𝟕𝟔  𝟎   

𝟗𝟎  𝟐    

 𝟑𝟎𝟒     

𝑺𝒐𝒍𝒖𝒕𝒊𝒐𝒏:  

𝒙𝟎 = 𝟒𝟎 𝒚𝟎 = 𝟏𝟖𝟒 
𝒙𝟏 = 𝟓𝟎 𝒚𝟏 = 𝟐𝟎𝟒 
𝒙𝟐 = 𝟔𝟎 𝒚𝟐 = 𝟐𝟐𝟔 
𝒙𝟑 = 𝟕𝟎 𝒚𝟑 = 𝟐𝟓𝟎 
𝒙𝟒 = 𝟖𝟎 𝒚𝟒 = 𝟐𝟕𝟔 
𝒙𝟓 = 𝟗𝟎 𝒚𝟓 = 𝟑𝟎𝟒 
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(𝒊) 𝒘𝒉𝒆𝒏 𝒙 = 𝟒𝟑 

𝒉 = 𝒙𝟏 − 𝒙𝟎 = 𝟓 − 𝟒𝟎 = 𝟏𝟎 
 

 

𝒖 = 
𝒙 − 𝒙𝟎 

 

𝒉 

𝒙 − 𝟒𝟎 
= = 

𝟏𝟎 

𝟒𝟑 − 𝟒𝟎 
= 

𝟏𝟎 

𝟑 
 

 

𝟏𝟎 

 

= 𝟎. 𝟑 

 
𝒚(𝒙) = 𝒚𝟎 

𝒖 
+              ∆𝒚𝟎 
𝟏! 

+ 
𝒖(𝒖 − 𝟏) 

∆𝟐𝒚
 

𝟐! 𝟎 
+ 
𝒖(𝒖 − 𝟏)(𝒖 − 𝟐) 

∆𝟑𝒚
 

𝟑! 𝟎 
 

𝟒𝟑=𝟏𝟖𝟒+𝟎.𝟑𝟏!(𝟐𝟎)+𝟎.𝟑𝟎.𝟑−𝟏𝟐!(𝟐)+𝟎.𝟑𝟎.𝟑−𝟏𝟎.𝟑−𝟐𝟑!(𝟎) 

𝒚(𝟒𝟑) = 𝟏𝟖𝟒 + 𝟔 + 
𝟎.𝟑(−𝟎.𝟕) 

(𝟐) + 𝟎 
𝟐 

 

𝒚(𝟒𝟑) = 𝟏𝟖𝟒 + 𝟔 − 𝟎. 𝟐𝟏 

𝒚(𝟒𝟑) = 𝟏𝟖𝟗. 𝟕𝟗 

(𝒊𝒊) 𝒘𝒉𝒆𝒏 𝒙 = 𝟖𝟒 
𝒉 = 𝒙𝟏 − 𝒙𝟎 = 𝟓𝟎 − 𝟒𝟎 = 𝟏𝟎 

 

 

𝒗 = 
𝒙 − 𝒙𝒏 

 

𝒉 

𝒙 − 𝟗𝟎 
= 

𝟏𝟎 

 

𝒗 = 
𝟖𝟒 − 𝟗𝟎 

= 
𝟏𝟎 

−𝟔 

𝟏𝟎 

 

= −𝟎. 𝟔 
 

𝒚(𝒙) = 𝒚𝒏 
𝒗 

+  
𝛁𝒚𝒏 
𝟏! 

+ 
𝒗(𝒗 + 𝟏) 

𝛁𝟐𝒚
 

𝟐! 𝒏 
+ 
𝒗(𝒗 + 𝟏)(𝒗 + 𝟐) 

𝛁𝟑𝒚
 

𝟑! 𝒏 

 

+ ⋯ … … … … .. 

 
 
 

 

𝒚(𝟖𝟒) = 𝟑𝟎𝟒 + 
(−𝟎. 𝟔) 

𝟏! 

 

(𝟐𝟖) + 
(−𝟎. 𝟔)(−𝟎. 𝟔 + 𝟏) 

𝟐! 

 

(𝟐) 

(−𝟎. 𝟔)(−𝟎. 𝟔 + 𝟏)(−𝟎. 𝟔 + 𝟐) 
+ 

𝟑! 
(𝟎) + ⋯ 

 

 

𝒚(𝟖𝟒) = 𝟑𝟎𝟒 − 𝟏𝟔. 𝟖 + 
(−𝟎. 𝟔)(𝟎. 𝟒) 

𝟐 

 

(𝟐) + 𝟎 

 

𝒚(𝟖𝟒) = 𝟑𝟎𝟒 − 𝟏𝟔. 𝟖 − 𝟎. 𝟐𝟒 

𝒚(𝟖𝟒) = 𝟐𝟖𝟔. 𝟗𝟔 
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MA8491 NUMERICAL METHODS 

 

 

 
 

UNIT- II 
INTERPOLATION AND APPROXIMATION 

 

PROBLEMS BASED ON CUBIC SPLINES FORMULA 
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MA8491 NUMERICAL METHODS 
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MA8491 NUMERICAL METHODS 
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MA8491 NUMERICAL METHODS 
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MA8491 NUMERICAL METHODS 
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MA8491 NUMERICAL METHODS 
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MA8491 NUMERICAL METHODS 
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MA8491 NUMERICAL METHODS 
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MA8491 NUMERICAL METHODS 
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MA8491 NUMERICAL METHODS 
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MA8491 NUMERICAL METHODS 

 

 

UNIT- II 
INTERPOLATION AND APPROXIMATION 
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MA8491 NUMERICAL METHODS 

 

 

𝟑 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

PROBLEMS BASED ON LAGRANGIAN POLYNOMIALS 
 

(1) Using Lagrange’s interpolation, calculate the profit in the year 2000 from the 

following data 

Year : 1997 1999 2001 2002 

Profit in lakhs 
 
of Rs 

43 65 159 248 

 
 

Solution : 𝒙𝟎 =1997 𝒙𝟏 =1999 𝒙𝟐 =2001 𝒙𝟑 =2002 
 

𝒚𝟎 =1997 𝒚𝟏 =1999 𝒚𝟐 =2001 𝒚𝟑 =2002 
 

By Lagrange’s interpolation formula we have 
 

Y=f(x) = 
(𝒙−𝒙𝟏)(𝒙−𝒙𝟐)(𝒙−𝒙𝟑) 

(𝒙𝟎−𝒙𝟏)(𝒙𝟎−𝒙𝟐)(𝒙𝟎−𝒙𝟑) 
𝒚𝟎 +  

(𝒙−𝒙𝟎)(𝒙−𝒙𝟐)(𝒙−𝒙𝟑) 

(𝒙𝟏−𝒙𝟎)(𝒙𝟏−𝒙𝟐)(𝒙𝟏−𝒙𝟑) 
𝒚𝟏 +  

(𝒙−𝒙𝟎)(𝒙−𝒙𝟏)(𝒙−𝒙𝟑) 

(𝒙𝟐−𝒙𝟎)(𝒙𝟐−𝒙𝟏)(𝒙𝟐−𝒙𝟑) 
𝒚𝟐 

 

(𝒙 − 𝒙𝟎)(𝒙 − 𝒙𝟏)(𝒙 − 𝒙𝟐) 
+ 

(𝒙 − 𝒙 )(𝒙 − 𝒙 )(𝒙 − 𝒙 
𝟎 𝟑 𝟏 𝟑 𝟐 ) 

𝒚𝟑 

 

Y=f(x) = 
(𝒙−𝟏𝟗𝟗𝟗)(𝒙−𝟐𝟎𝟎𝟏)(𝒙−𝟐𝟎𝟎𝟐) 

(𝟏𝟗𝟗𝟕−𝟏𝟗𝟗𝟗)(𝟏𝟗𝟗𝟕−𝟐𝟎𝟎𝟏)(𝟏𝟗𝟗𝟕−𝟐𝟎𝟎𝟐) 
𝟒𝟑 + 

(𝒙−𝟏𝟗𝟗𝟕)(𝒙−𝟐𝟎𝟎𝟏)(𝒙−𝟐𝟎𝟎𝟐) 

(𝟏𝟗𝟗𝟗−𝟏𝟗𝟗𝟕)(𝟏𝟗𝟗𝟗−𝟐𝟎𝟎𝟏)(𝟏𝟗𝟗𝟗−𝟐𝟎𝟎𝟐) 
𝟔𝟓 + 

 

(𝒙−𝟏𝟗𝟗𝟕)(𝒙−𝟏𝟗𝟗𝟗)(𝒙−𝟐𝟎𝟎𝟐) 

(𝟐𝟎𝟎𝟏−𝟏𝟗𝟗𝟕)(𝟐𝟎𝟎𝟏−𝟏𝟗𝟗𝟗)(𝟐𝟎𝟎𝟏−𝟐𝟎𝟎𝟐) 
𝟏𝟓𝟗 +  

(𝒙−𝟏𝟗𝟗𝟕)(𝒙−𝟏𝟗𝟗𝟗)(𝒙−𝟐𝟎𝟎𝟏) 

(𝟐𝟎𝟎𝟐−𝟏𝟗𝟗𝟕)(𝟐𝟎𝟎𝟐−𝟏𝟗𝟗𝟗)(𝟐𝟎𝟎𝟐−𝟐𝟎𝟎𝟏) 
𝟐𝟒𝟖 
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𝟑 𝟒 

 
 

 

Y=f(x) = 

 

(𝟐𝟎𝟎𝟎−𝟏𝟗𝟗𝟗)(𝟐𝟎𝟎𝟎−𝟐𝟎𝟎𝟏)(𝟐𝟎𝟎𝟎−𝟐𝟎𝟎𝟐) 

(𝟏𝟗𝟗𝟕−𝟏𝟗𝟗𝟗)(𝟏𝟗𝟗𝟕−𝟐𝟎𝟎𝟏)(𝟏𝟗𝟗𝟕−𝟐𝟎𝟎𝟐) 

 

𝟒𝟑 + 

 

(𝟐𝟎𝟎𝟎−𝟏𝟗𝟗𝟕)(𝟐𝟎𝟎𝟎−𝟐𝟎𝟎𝟏)(𝟐𝟎𝟎𝟎−𝟐𝟎𝟎𝟐) 

(𝟏𝟗𝟗𝟗−𝟏𝟗𝟗𝟕)(𝟏𝟗𝟗𝟗−𝟐𝟎𝟎𝟏)(𝟏𝟗𝟗𝟗−𝟐𝟎𝟎𝟐) 

 

𝟔𝟓 + 

 

𝟐𝟎𝟎𝟎−𝟏𝟗𝟗𝟕𝟐𝟎𝟎𝟎−𝟏𝟗𝟗𝟗𝟐𝟎𝟎𝟎−𝟐𝟎𝟎𝟐𝟐𝟎𝟎𝟏−𝟏𝟗𝟗𝟕𝟐𝟎𝟎𝟏−𝟏𝟗𝟗𝟗𝟐𝟎𝟎𝟏−𝟐𝟎𝟎𝟐𝟏𝟓𝟗+𝟐𝟎𝟎𝟎− 
 
𝟏𝟗𝟗𝟕𝟐𝟎𝟎𝟎−𝟏𝟗𝟗𝟗𝟐𝟎𝟎𝟎−𝟐𝟎𝟎𝟏𝟐𝟎𝟎𝟐−𝟏𝟗𝟗𝟕𝟐𝟎𝟎𝟐−𝟏𝟗𝟗𝟗𝟐𝟎𝟎𝟐−𝟐𝟎𝟎𝟏𝟐𝟒𝟖 

 
 
 
 

Y=f(x) = 
(𝟏)(−𝟏)(−𝟐) 

(−𝟐)(−𝟒)(−𝟓) 
𝟒𝟑 + 

(𝟑)(−𝟏)(−𝟐) 

𝟐(−𝟐)(−𝟑) 
𝟔𝟓 + 

(𝟑)(𝟏)(−𝟐) 

𝟒(𝟐)(−𝟏) 
𝟏𝟓𝟗 + 

(𝟑)(𝟏)(−𝟏) 

𝟓(𝟑)(𝟏) 
𝟐𝟒𝟖 

 

Y=f(x) = 
−𝟒𝟑 

+
 

𝟐𝟎 

𝟔𝟓 
 

 

𝟐 
+ 

𝟒𝟕𝟕 

𝟒 
− 

𝟐𝟒𝟖 

𝟓 

 

=100 
 

2. For the given values evaluate f(9) using Lagrange’s interpolation 

Solution : 

x 5 7 11 13 17 

f(x) 150 392 1452 2366 5202 

Solution : 
 

𝒙𝟎 =5 𝒙𝟏  =7 𝒙𝟐 =11 𝒙𝟑 =13 𝒙𝟒 =17 
 

𝒚𝟎 =150 𝒚𝟏 =392 𝒚𝟐 =1452 𝒚𝟑 =2366 𝒚𝟒 =5202 
 

By Lagrange’s interpolation formula we have 
 

Y=f(x) =  
(𝒙−𝒙𝟏)(𝒙−𝒙𝟐)(𝒙−𝒙𝟑)(𝒙−𝒙𝟒) 

(𝒙𝟎−𝒙𝟏)(𝒙𝟎−𝒙𝟐)(𝒙𝟎−𝒙𝟑)(𝒙𝟎−𝒙𝟒) 
𝒚𝟎 +  

(𝒙−𝒙𝟎)(𝒙−𝒙𝟐)(𝒙−𝒙𝟑)(𝒙−𝒙𝟒) 

(𝒙𝟏−𝒙𝟎)(𝒙𝟏−𝒙𝟐)(𝒙𝟏−𝒙𝟑)(𝒙𝟏−𝒙𝟒) 
𝒚𝟏 + 

 

(𝒙−𝒙𝟎)(𝒙−𝒙𝟏)(𝒙−𝒙𝟑)(𝒙−𝒙𝟒) 

(𝒙𝟐−𝒙𝟎)(𝒙𝟐−𝒙𝟏)(𝒙𝟐−𝒙𝟑)(𝒙𝟐−𝒙𝟒) 
𝒚𝟐 

 

(𝒙 − 𝒙𝟎)(𝒙 − 𝒙𝟏)(𝒙 − 𝒙𝟐)(𝒙 − 𝒙𝟒) (𝒙 − 𝒙𝟎)(𝒙 − 𝒙𝟏)(𝒙 − 𝒙𝟐)(𝒙 − 𝒙𝟑) 
+ 

(𝒙 − 𝒙 )(𝒙 − 𝒙 )(𝒙 − 𝒙 )(𝒙 − 𝒙 ) 
𝒚𝟑 + 

(𝒙 − 𝒙 )(𝒙 − 𝒙 )(𝒙 − 𝒙 )(𝒙 − 𝒙 
𝟎 𝟑 𝟏 𝟑 𝟐 𝟑 𝟒 𝟎 𝟒 𝟏 𝟒 𝟐 𝟒 𝟑 ) 

𝒚𝟒 
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Y=f(9) = 

 

(𝟗−𝟕)(𝟗−𝟏𝟏)(𝟗−𝟏𝟑)(𝟗−𝟏𝟕) 

(𝟓−𝟕)(𝟓−𝟏𝟏)(𝟓−𝟏𝟑)(𝟓−𝟏𝟕) 

 

𝟏𝟓𝟎 + 

 

(𝟗−𝟓)(𝟗−𝟏𝟏)(𝟗−𝟏𝟑)(𝟗−𝟏𝟕) 

(𝟕−𝟓)(𝟕−𝟏𝟏)(𝟕−𝟏𝟑)(𝟕−𝟏𝟕) 

 

𝟑𝟗𝟐 + 

 

(𝟗−𝟓)(𝟗−𝟕)(𝟗−𝟏𝟑)(𝟗−𝟏𝟕) 

(𝟏𝟏−𝟓)(𝟏𝟏−𝟕)(𝟏𝟏−𝟏𝟑)(𝟏𝟏−𝟏𝟕) 
𝟏𝟒𝟓𝟐 

 

     (𝟗−𝟓)(𝟗−𝟕)(𝟗−𝟏𝟏)(𝟗−𝟏𝟕)  (𝟗−𝟓)(𝟗−𝟕)(𝟗−𝟏𝟏)(𝟗−𝟏𝟑) 
𝟐𝟑𝟔𝟔 + 𝟓𝟐𝟎𝟐 

(𝟏𝟑−𝟓)(𝟏𝟑−𝟕)(𝟏𝟑−𝟏𝟏)(𝟏𝟑−𝟏𝟕) (𝟏𝟕−𝟓)(𝟏𝟕−𝟕)(𝟏𝟕−𝟏𝟏)(𝟏𝟕−𝟏𝟑) 
 
 
 
 

(𝟐)(−𝟐)(−𝟒)(−𝟖) 
= 

(−𝟐)(−𝟔)(−𝟖)(−𝟏𝟐) 
 
 
 
 

 
𝟓𝟎 

=− + 
𝟑 

𝟑𝟏𝟑𝟔 
+

 
𝟏𝟓 

𝟑𝟖𝟕𝟐 
 

 

𝟑 
 

=810 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

+ 
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4. 
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