1. Learn the derivations of the composite Trapezoidal and Simpson’s rules and those
of their error formulas.
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(a) Trapezoidal Rule over [0,1]:

j f(x)dx=%(f(0)+ f@)=0

(b) Trapezoidal Rule over [0,1/2] and [1/2,1]:
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! f(x)dx_Z(f(O)+2f(E)+ f (1)) =2

(c) Simpson’s rule over [0,1]:
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(f(1)+4(f(%))+f(1))=1

}[f(x)dx: .

7. Learn the derivation of Gaussian Quadrature formula with n=2.

8. Let f(x)=1 f'(x)=0
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Let f(x)=x, f'(x)=1
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Let f(x)=x?, f'(x)=2x
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Let f(x)=x° f'(x)=3x"
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9. x,=%v1/3,w=l,
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(a) je“ sin 2xdx ~ 2.5913
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10. Learn all the properties of Legendre and Chebyshev polynomials.
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11. P (X)=1+X+—+—+— 1In[-1, 1].
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12. The three zeros of T~3(x) in [-1 1] are given by
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These zeros are to be shifted using transformation:



X =%[(3—2)>~<i +(3+2)].

f5~ 5 _ J3 5

So, )~(1,new 2 2’X2 new :E’XS,new :_7+E'
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:

Via =Y, +hf(t,y,),1=012,..N-1\
=y(0)=0.5h=05

So, Y, =Y,+0.5-(y,-0°+1)=1.75

y,=Y,+0.5-(y,—(0.5)°+1) =3

Yo=Y, +05-(y,-1+1)=45

Y, =Y, +0.5-(y,—(1.5)° +1) =6.125

E_h_2 " _(05)2 _ _
ES =Y (£)="2"-(-2) =025

|ES |< (eL(“l) —1), where| (gyy)|<|_ 0.5, y'(t) KM =2,

So, | ES |< (eL“ M _1)=0.64872127.
18. See 17.
19. y=1f(t,y)=-y+t+1,
Mid Point Method:
Yo=Y, +hf(t +h,yI f(ti,yi)),i:O,l,...N -1,
Modified Euler’s Method:
Yia =Yt [f(t.,y.)+ F& +h,y +hf (&, vl
Heun’s Method

y|+1 f(tl’y|)+ f(t + h y| f(ti’yi))’izoll!"'N _1'



