
(show all your work and) 

 

1) Use Lagrange interpolating polynomials of degree two to approximate 𝑓(0.43) 

𝑓(0.25)  =  1.64872, 𝑓(0.5)  =  2.71828, 𝑓(0.75)  =  4.48169    [6a page 112] 
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(show all your work) (CQ10) 

 

1)Use the three-point midpoint formula to estimate  𝑓′(1.15) with ℎ=0.1. 

 
 
 
 
2) Use the Second Derivative Midpoint Formula to estimate  ′′(1.15) with 
ℎ=0.1. The data in the table were taken from the function 𝑓(𝑥) = tan(𝑥). 
Find an upper bound for the error 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 
3) Drive the Second Derivative Midpoint Formula 
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(show all your work) (CQ9) 

 

1) Determine the natural cubic spline S that interpolates the data 𝑓(0)=0,𝑓(1)=1,𝑓(2)=0, 𝑎𝑛𝑑 

𝑓(3)=−1. 
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(show all your work)(cq8) 

 

1)Let 𝑝4(𝑥) be the Taylor polynomial of degree four of the 

function𝑓(𝑥) = sin⁡(𝑥) about the center 𝑥0 ⁡= 1. Use the 

reminder formula in the Taylor series to find an upper bound 

for  |𝑓(𝑥) − 𝑝4(𝑥)|, 0 ≤ 𝑥 ≤ 𝜋.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2)Let 𝑝1(𝑥) be the first Lagrange polynomial for the 

function⁡𝑓(𝑥) = 𝑥𝑒−𝑥 on [
1

10
,
1

2
] using the nodes⁡⁡𝑥0 =

1

10
⁡ 

𝑎𝑛𝑑⁡𝑥1 =
1

2
. Find an upper bound for 

|𝑓(𝑥) − 𝑝1(𝑥)|,
1

10
≤ 𝑥 ≤

1

2
. 

 
3)Let 𝑓(𝑥) = 𝑥4 + 9𝑥 − 2.  Use the given table to compute the divided difference⁡⁡⁡𝑓[0, 1, 2]. 
 

 
0 

   

 

 
1 

  

 

 
2 

  

  

 

4)Write MATLAB code for the Fixed Point method to find solution of ⁡⁡𝑓(𝑥) = 𝑥3 − 𝑥 + 1 using 𝑥0 = 1 and 𝑡𝑜𝑙 = 10−4 

 

clear; 

clc; 
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(show all your work and) 

 

1) Let 𝑓(𝑥) = 𝑒2𝑥   
(a) Use the table to compute the divided difference𝑓[0.25, 0.5, 0.75]. 
 

 
0.25    

 
 
0.5   

 
 
0.75 

  

 
 

 
 

(b)  use Newton’s interpolating polynomial to approximate 𝑓(0.43) 
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