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Write all steps clear. 

Problem 1(15points)   

 Use Newton’s divided-difference formula to construct interpolating polynomial for the 

following data. Then approximate (2).f   

( 1) 2, (0) 1, (1) 0, (3) 10.f f f f       

Problem 2 (15 points)   

Given the function 𝑓(𝑥) = 𝑒𝑥 on [0 , 2] and nodes 0, 1, 2. State all the conditions that need to be 

satisfied so that S will be a cubic spline interpolant for f and find the system of equations.(Do not 

solve the system) 

Problem 3. (10+ 10+10points) 

a) Derive the formula 

 
(Using third Taylor polynomial about 𝑥0). 

b) Use the Composite Simpson's rule with 6n  to approximate  

2
2

0

sin( ) .xx e dx

  

c) Determine the values of n and h required to approximate  

d) 

2

0

.xxe dx to within 10−2. Use composite Trapezoidal rule. 

 

Problem 4. (10+ 10+15+5 points) 

a) Show that the initial-value problem has a unique solution  

𝑦′ =
1 + 𝑦

𝑡 + 1
,   0 ≤ 𝑡 ≤ 1,   𝑦(0) = 1 

b) Use Euler’s method to approximate the solution in part(a) with 𝑛 = 2. 

c) Use Runge-Kutta method to approximate the solution in part(a) with 𝑛 = 2. 

d) Write your comments for parts (b) and (c). 

 

The end 



 
 

 

 
 


