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For a real number o > 1, we consider the following function on R:

1
% sin <—2> if x>0,
flz) = x

0 otherwise.
(1) Prove that f(z) is differentiable at = 0.
(2) Find the condition on « under which f(z) is of class C' on R.

(3) Find the condition on & under which f(z) is of class C' but not twice differentiable
on R.

Answer the following questions concerning the matrix

-1 0 =3
A=14 1 6
2 0 4

(1) Diagonalize A.
(2) Find the polynomial f(z) of smallest degree such that A= = f(A).

(3) Find a real number b and a polynomial g(z) such that the matrix

6 0 6
B=1|4b —b 6b
-4 0 -4

satisfies B = g(A).
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(i) M DR 0 E7213 1,
(ii)) MJyxo = kJpxo,

(i) JyupM = 7Jpor

(iv) MM = (r — N)Ey + Mysxo.
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