
Quadratic Spline Interpolation -Theory

http://nm.MathForCollege.com
Transforming Numerical Methods Education for STEM Undergraduates

http://nm.mathforcollege.com/


For more resources and playlist on this topic 

➢Go to http://nm.MathForCollege.com

➢Click on Spline Interpolation

http://nm.mathforcollege.com/


3

Pitfalls of Linear Spline Interpolation



Quadratic Spline Interpolation
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𝑓(𝑥) = 𝑎1𝑥
2 + 𝑏1𝑥 + 𝑐1, 𝑥0 ≤ 𝑥 ≤ 𝑥1

= 𝑎2𝑥
2 + 𝑏2𝑥 + 𝑐2, 𝑥1 ≤ 𝑥 ≤ 𝑥2

⋮
= 𝑎𝑛𝑥

2 + 𝑏𝑛𝑥 + 𝑐𝑛, 𝑥𝑛−1 ≤ 𝑥 ≤ 𝑥𝑛

Given 𝑥0, 𝑦0 , 𝑥1, 𝑦1 , . . . . . . , 𝑥𝑛−1, 𝑦𝑛−1 , 𝑥𝑛, 𝑦𝑛 , fit an 

interpolating quadratic spline through the data. 

𝑎𝑖 , 𝑖 = 1,2, . . . . . , 𝑛

𝑏𝑖 , 𝑖 = 1,2, . . . . . , 𝑛

𝑐𝑖 , 𝑖 = 1,2, . . . . . , 𝑛



Each quadratic goes through two 

consecutive data points



Each quadratic goes through two 

consecutive data points

𝑎1𝑥0
2 + 𝑏1𝑥0 + 𝑐1 = 𝑓 𝑥0

𝑎1𝑥1
2 + 𝑏1𝑥1 + 𝑐1 = 𝑓 𝑥1

⋮
𝑎𝑖𝑥𝑖−1

2 + 𝑏𝑖𝑥𝑖−1 + 𝑐𝑖 = 𝑓 𝑥𝑖−1
𝑎𝑖𝑥𝑖

2 + 𝑏𝑖𝑥𝑖 + 𝑐𝑖 = 𝑓 𝑥𝑖
⋮

𝑎𝑛𝑥𝑛−1
2 + 𝑏𝑛𝑥𝑛−1 + 𝑐𝑛 = 𝑓 𝑥𝑛−1

𝑎𝑛𝑥𝑛
2 + 𝑏𝑛𝑥𝑛 + 𝑐𝑛 = 𝑓 𝑥𝑛



First derivatives of two consecutive 

quadratics are continuous at the common 

interior points



First derivatives of two consecutive 

quadratics are continuous at the common 

interior points

⋮
2𝑎𝑖𝑥𝑖 + 𝑏𝑖 − 2𝑎𝑖+1𝑥𝑖 − 𝑏𝑖+1 = 0

⋮
2𝑎𝑛−1𝑥𝑛−1 + 𝑏𝑛−1 − 2𝑎𝑛𝑥𝑛−1 − 𝑏𝑛 = 0

2𝑎1𝑥1 + 𝑏1 − 2𝑎2𝑥1 − 𝑏2 = 0



Last equation

𝑎1 = 0 OR 𝑎𝑛 = 0



Solve the equations

2𝑎𝑖𝑥𝑖 + 𝑏𝑖 − 2𝑎𝑖+1𝑥𝑖 − 𝑏𝑖+1 = 0

𝑎𝑖𝑥𝑖−1
2 + 𝑏𝑖𝑥𝑖−1 + 𝑐𝑖 = 𝑓(𝑥𝑖−1)

𝑎𝑖𝑥𝑖
2 + 𝑏𝑖𝑥𝑖 + 𝑐𝑖 = 𝑓(𝑥𝑖)

 

Each quadratic goes through two 

consecutive points

Last equation
𝑎1 = 0 OR 𝑎𝑛 = 0

First derivative is same of 

quadratics at common point
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 to Share – to copy, distribute, display and perform the work

 to Remix – to make derivative works

under the following conditions

 Attribution —You must attribute the work in the manner 
specified by the author or licensor (but not in any way that 
suggests that they endorse you or your use of the work). 

 Noncommercial —You may not use this work for 
commercial purposes. 

 Share Alike — If you alter, transform, or build upon this 
work, you may distribute the resulting work only under the 
same or similar license to this one. 
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