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. [14+1+41 points] Let f: X — Y. Check that

a) f(A1 N Az) - (f(Al) N f(AQ)) for Ay C X, Ay C X;

b) f_l(Bl @) BQ) = f_l(Bl) U f_l(Bg) for BiCY, By CY;
c) f(f 1Y(B)=Bnf(X)for BCY.

. [2 points] Show that the set of all limit points of the set A = {r € [0,1] : r is rational} coincides
with the interval [0, 1]. (Hint: Use Theorem 2.3)

. [2 point] Prove that the limit of the function f(z) = cos 1, z € R\ {0}, does not exist at the
point a = 0.

. [242 point] Using € — § definition, show that
. s . Inz _
a) ilg}l Vr=2; b) xgrf»loo = 0.

. [242+2 points] Compute the following limits:
o1 . 3_usi . 2_
a) alzll)% : ;gsm; b) xEI_iI_lOO xl—?fcxs;ifcnzx; C) ilinl :02—390:12'
. [2 points| Let a be a limit point of A C R and f,g: A — R satisfy the following properties:
1) f is bounded on A4; 2) g(z) — 0,  — a. Show that lim (f(x) - g(z)) = 0.
Tr—a

(Hint: Use Squeeze theorem for functions)

. [242+42 points] Compute the following limits:

1
a) lim ——%—=——: b) lim ——%——:; ¢) lim e =.
) z—0— V1-cos?z’ ) z—0+ V1-cos?z’ ) z—0+



