7. TRUEor FALSE

a) If limy_a f(x) existsand limy_.5 g(x) doesnot exist, then limy_.a( f (x) + g(x)) does
not exist.
TRUE, because if limy_.a( f (X) + g(x)) were to exist then

lim g0) = lim () +90x) — f(x))
= lim (00 +900) — Jim £00

would also exist.

b) If neither limy_.a f(X) nor limy_,a g(x) exists, then limy_,a( f (x) + g(x)) does not
exist.
FALSE. Neither limy_,o 1/x nor limy_,o(—1/x) exist, but limy_,o((1/X)+(—=1/%)) = limx_,00 =0
exists.

c) If f iscontinuousat a, thensois|f]|.
TRUE. For any two real numbers u and v we have

llul = [v]| < |u—wl.
Thisfollows from

u=u—v+vl <Jju—v|+|v], and
[v| =|v—UuU+Uu| <|v—Uu|+|Uul =|u—v|+|ul.
Now we have
[1fo0l = [f@l| < fx) — f@)
so the left side approaches zero whenever the right side does. This happens when
X — a by the continuity of f at a.
d) If | f|iscontinuousat a, thensois f.
FALSE. Thefunction f (x) = Il :: )): i 8 isdiscontinuousatx = 0,but | f (X)| = 1
everywhere, and so is continuous at x = 0.

e) If f(X) < g(x)inaninterval around aandif limy_.5 f(X) = Landlimy_a9(X) = M
both exist,then L < M.
x2 ifx#£0
FALSE. Let g(x) = 1 if 0 and let f(x) = —g(x). Then f(x) < g(x) for
if x =
al x, but limy_.o f(X) = 0 = limy_0g(x). (Note: under the given conditions, it is

TRUE that L < M, but not necessarily truethat L < M.)



