Math. 640 Fall, 2018

Homework 4, due September 26

1-3. Exercises 13.3 [for dimU < oo], 13.5, 13.7, p. 74.

4. (a) Show that every formula of the form

(AU)jEZAjk’Uk (k=1,...,n; j=1,...,m)
k

defines a linear mapping A of F™ into F™ (where F is the field).

(b) Show that this correspondence between linear operators and m x n matrices is
one-to-one (i.e., two different matrices can’t represent the same operator (with
respect to the same bases), nor vice versa).

5. Complete the proof of Theorem 15.8 by showing that dimran A = oo implies
dimdom A = .

6. (a) Show that if w=nn (n € Z, n # 0), then

Fr(t) + wf(t) = g(t) (E)

has many solutions satisfying
f(0) = 0= f(1), (C1)

if it has any such solutions at all.

(b) Show that if w # nm, then (E) has at most one solution satisfying (Cy).
7. Using methods from an elementary ODE course (variation of parameters),

(a) Show that if w # nm, then (E) has exactly one solution satisfying (Cy).

(b) Show that if w = nm, then

(i) If fol g(t) sinnmtdt = 0, then a solution exists satisfying (C;) (not unique).

(ii) If this integral is not 0, then no solution exists satisfying (Cy).



