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1. i. Give an example of a function which has both stable and unstable fixed points.

ii. Suppose that g : JR.4 JR.is continuously differentiable and g(~) = ~ with lg'(~)\ > l.
Show that the sequence {xk} defined by Xk+l = g(xk), k 2: 0, does not converge to~
from any starting value xo, xo -/= ~, unless the sequence reaches f in a finite number of
steps

[2+4=6]

2. Let

Find a permutation matrix P, a unit lower triangular matrix L, and an upper triangular
matrix U such that

PA= LU.

[4]

3. Let A be a matrix on IR.nxn and \l·l\ be a given norm on IR.n. Show that

llAll= max{llAvll : llvll ::; 1}.

[5]

4. Let f : IR.n 4 JR.be a linear function. Show that, for all w = (w1,w2, ... ,wn) E IR.n, there
exists a positive constant C (independent of w) such that

[5]

\~ End of exam


