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Quiz from Exercise Set 2

a) Consider the harmonic series 357 ; +, which is known to diverge.
When attempting to compute the partial sum
14+1/2+1/3+ ...+ 1/n (from the smallest to the largest) in
double precision, what will happen as n — co?

(O The computed partial sums (O The computed partial sum
will overflow. will stagnate (“converge”) to
(O The computed partial sums ~2x 10",
will stagnate (“converge”) to (O The computed partial sum
~ 34. will stagnate (“converge”) to
~ 103,

b) Consider the same question for the alternating harmonic series

Sreq(—=1)¥"1, which is known to converge to log(2).

(O The computed partial sums (O The computed partial sums
will overflow. will underflow.

(O The computed partial sums
will stagnate (“converge”) to (O The computed partial sum will

~ log(2). stagnate (“converge”) to =~ 0.
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Trapezoidal rule
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Convergence
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Vandermonde matrix

Coefficients can be
obtained by solving linear
system involving the
Vandermonde matrix

2 n
1 X X3 X5
1 x X2 x]!
V= .
1 x, x2 X7

» |Is numerically
problematic

» Still the standard way
in Python (NumPy)




Lagrange basis polynomials

Interpolation nodes: x; =1, x2 =2, x3=3,and x4, = 4




