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March 16, 2017

. (2011 Spring, Average) aow A forward-difference formula for f'(zo)
can be expressed by

(z0) = 7 7m0 +h) = f(&o)] = 5 "(a0) — %-1"(@0) + O(A?)

Use extrapolation to derive an O(h®) formula for f'(zo).

. 400 399
. (2015 Spring, Average) Let A = [ 202 800 }

(a) ao% Compute A~! and the condition number of A in the maxi-
mum norm, Ke(A).

(b) o%w Choose b, 6b,  and dz such that
Az = b, Az + dz) = b+ 6b,

and J{%ﬂf is small, but ””%Hf is large.

(¢) % Choose b, 6b, z and dz such that
Az = b, Az + 6z) = b+ db,

and Jl]%lﬂf is small, but ﬂu%lﬁ]f is large.

. %) Suppose A € R™*" is nonsingular and that we have solutions to
linear systems Az = b and Ay = g where b, g € R" are given. Show
how to solve the system

A g z | |b
Woa)lpw] |8
in O(n) flops, where o, 8 € R and h € R™ are given and the enlarged

matrix A g is nonsingular
T« guiar.



and write the equations in the form AU = F. Show that ||A7Y{|, is
uniformly bounded as h — 0 and the numerical scheme is stable in the
2-norm.

. (2007 Spring, Easy) as» The following formulae are equivalent math-
ematically

(\/5—1)6= (3—2\/5)3:99—70\/5
1 1 1

(V2+1)°  (3+2v2)° 99+70v2

Please point out which one formula gives a minimal round-off error and
explain why?



