Matl27a Discussion Section 8 Now letz € dom(f) N dom(g). Becausef andg are
real-valued functions, we hay&z), g(z) € R and
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min{ f(2),9(2)} = 3 (/@) + 9(a)) — 51/ (@) ~ 9(2)].

Exercise 17.2(a) The domain of the following functions

SR, that is,
1 1
22 for <0 (min(f,g))(:r): ((f+g)fg|) (z).
(f+9)@) {a:2—|—4 for z>0.
Therefore, we have that
0 for <0
= . 1 1
(f9)(@) {4x2 for z>0. mln(f,g)ii(f+g)*§|f*g|-
(fog)(x)=4 for zeR. (b) Leta, b € R. Consider the separate cases b and

a < bto show that

0 for z<0

min{a, b} = —(max{—a, —b}),
16 for = >0. o0} ( { )

(9o f)(x) = {

(b) Only.____and.____ are continuous. and then, as in (a), prove
min(f7 g) = - ma’X(_fa _g)

Exercise 17.35ee page 323. for any real-valued functiong andg.

(c) Use (b), Example 5, and Theorem 17.4(ii).

Exercise 17.6This is clear from Exercise 17.5 and Theo-

reme——. Exercise 17.12(a) Letq € (a,b) be an irrational num-

ber. From Example 3 in page 65, we see that there is

Exercise 17.8a) Leta, b € R. If a > b, then a sequencér,,) of rational numbers ir(a,b) such that

limr, = ¢. Now use the continuity off to show
1 1 1 1 f(g)=o0.
i(a +0) - §|a —bl = §(a +0) - i(a —b) (b) Consider the functioh = f — g and use (a).
=b
= min{a, b}. Exercise 17.14i) Let z, € Q. We writex, asZ, where
If o < b, then p, g are integers with no common factors ap& 0. By
definition, f(zg) = % > 0. Now consider a sequence
l(a +b) — 1|a —b| = l(a +b) — l(b —a) (yn) of irrational numbers such thén y,, = zo.
2 2 2 2 (i) Let yo € R\ Q and lete > 0 be given. Ife > 1, let
=a 4 be any positive number. Thén — yo| < § implies
= min{a, b}.
[0—-0| <e if yeR\Q
Therefore, for any real numbessandb, we have |f(y) = fyo)l = L_0j<l<e if y=meQ
. 1 1
min{a, b} = Z(a +b) — Sla—b]. and we are done.



So suppose < 1 from now on. DenoteV = |1],
where| -] is the floor function. Consider the set

A:{ﬂ’meZ,neN,ngN},
n
which has the property that

1
|a—b‘>m for a,bEA,a;éb.

(This'is becaus#%1 — ma

_ |maing—mang| 1
e = T, ~z-) We
now choose

ning

0 =inf{ |yo —al | a € A}.

Note thato depends only o, ande, andd > 0 because
of the above property ofl. Observe thatif), = = € Q

satisfies|y: — yo| < d, then by our choice of we see
thaty, ¢ A,i.e.n > N = [1], and hencex > ! and

f(y1) = L < e. Therefore, for any with |y — yo| < 4,

we have

[0-0]<e if yeR\Q
IL—0l<e if y=2¢€Q.

f(y)f(yo)l{

We are done with this case, too.



