
1. Learn the derivations of the composite Trapezoidal and Simpson’s rules and those 
of their error formulas. 
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For composite Trapezoidal Rule, 
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For Composite Simpson’s Rule, 
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(a) Trapezoidal Rule over [0,1]: 
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(b) Trapezoidal Rule over [0,1/2] and [1/2,1]: 
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(c) Simpson’s rule over [0,1]: 
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7. Learn the derivation of Gaussian Quadrature formula with n=2. 
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10. Learn all the properties of Legendre and Chebyshev polynomials. 
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12. The three zeros of  in [-1 1] are given by  3 ( )T x
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These zeros are to be shifted using transformation: 
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So, 1, 2, 3,
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2 2 2 2 2new new newx x x= + = = − + . 

Those are the best possible choices of interpolation of a function with a polynomial of degree at 
most 3 in [2,3]. 
 
13. Learn the Normal Equation Method for least squares approximations of a set of discrete data 
and a function in an arbitrary interval. 
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Eventually, we are able to have a polynomial of order 2 to economize the power series of sinx 
while keeping the error less than 0.01. 
 
 



16.Learn the notes of IVP. 
17. Euler’s Method: 
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18. See 17. 

19. , ( , ) 1y f t y y t′ = = − + +

Mid Point Method: 
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Modified Euler’s Method: 
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