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2 Interval linear systems of equations
Exercise 1. The following conditions are necessary for regularity of an interval matrix A € IR™".
Decide which of the conditions are also sufficient:

a) The matrix A,, = A°+ diag(y)A*diag(z) is non-singular for each y, z € {+1}". 2 pts]

b) Each matrix A € R"*" with a;; € {a

.+, Q;7 + 1S non-singular. pts
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Exercise 2. Use different conditions to check regularity of the following interval matrices:

_ [_2’0] [375] _ [_271] [_37_1] _ [_171] [276]
A‘([—s,—z] [—4:2])’ B‘(M 2,4] ) C‘([—4,—2J [—m])‘ 5 pis]

Exercise 3. An interval matrix A € IR™*" is inverse non-negative if A=' > 0 holds for each A € A.
Let A € IR™" be regular. Prove that A is inverse non-negative if it satisfies the following conditions:

a) p(l,—A) <1, A< I, Vi:a; =1, 3 pts]
b) p(I, — A) <1, A<, Vi:a; > 1. 3 pts]

Exercise 4. Consider the equation of an electrical circuit in the form
Ri+ Ry —Ry L\ (W
—Ry Ry+Rs3)\L) \-Vy)°

Vi =10, Vo=5, Ry = Ry= R3=1000=+ 10%,

Given the values

compute an interval enclosure for /; and I,. Can you exploit the parametric dependencies to obtain a
tighter enclosure?

Compare different methods for finding the envelopes — implement your own method(s) of choice or
utilize the available tools for interval computations (e.g. VERSOFT, LIME, INTLAB, ...). [5 pts]

Exercise 5. Let A, be a randomly generated 2-by-2 matrix

A, = ai; a2
Q21 G22
and let b = (by, b)T be a randomly generated vector. Create a program to draw the set of all feasible
solutions of the interval linear system

[Ac— D, Ac+ D)z = [b—d, b+ d]

for 6 € {0.1,0.2,...,1.0}, where D € R**? is a matrix with all entries D;; = ¢ and d € R? is a vector
with d; = dy = . Can you estimate how the feasible set changes when changing the parameter § for
fixed data A. and b7 [5 pts]



