1.1

7. Use the graph of the function f to determine whether each statement is
true or false.

True a. lim,_, 3+ f(z) =2

True b. lim, o f(x) =2

False c. lim, 5 f(x) =1

True d. lim,_,4- f(z) =

True e. lim,_,4+ f(z) does not exist.
False f. lim,_,4 f(x) =2

8. Use the graph of the function f to determine whether each statement is
true or false.

a. lim, ,_ s+ f(z) = 1 ans. True

b. lim, 0 f(z) = f(0) ans. True

c. lim,_,o- f(x) =2 ans. True

d. lim,_,o+ f(z) = 3 ans. True

e. lim, 3 f(x) does not exist. ans. False
f. lim, ,5- f(x) = 3 ans. True

33. The Heaviside Function
A generalization of the unit step function or Heaviside function H of Example
3 is the function H,. defined by

0, ift <t
H“(t_to)_{ e, ift>tg

where c is a constant and t5 > 0
show that if ¢ # 0 then lim;_,+, H.(t — to) does not exist.

Clearly,
lim H.(t —tp) =c¢
t—tt

and
lim Hc(t — to) =0

t—ty



If ¢ # 0, then
Zimt—nf(THC(t — to) 75 Z’L'mt_nO—Hc(t — to)

hence lim;_,+, H.(t — tg) does not exist.
34. The Square-Wave Function

The square-wave function f can be expressed in terms of the Heaviside func-
tion (exercise 33) as follow:

f(t) e Hk(t) — Hk(t — k) + Hk(t — 2]{:) — Hk(t — 3k) + Hk(t — 4]€) — ...

Referring to the following figure,
Show that lim¢_,,% f(¢) = 1 does not exist for n=1,2,3,...

when n=1,3,5,...
li t)=0
dimf(2)
and
li t)=k
i f(2)
when n=2,4,6,...
li )=k
i f(2)
and
li t)=20
i f(2)

s0 lims_yn f(t) does not exist for n=1,2,3,...
1.2

26. You are given that lim,_,, f(z) = 2,im,_,, g(z) = 4,and lim,_,, h(z) = —1
,Find the indicated limit.

i S @g(@) _ limea flz)g() _ limgoa flz)g(x) _ 2x4 8

z=a \/g(x)+5  limg e \/g(:n) +5 \/limm_mg(x) 5 V4+5 3
46. Find the limit ,if it exists.

2_gp—2 -2 1
i & =2 _ o @=2) @+l
r—2 {[—2 r—2 ;C—Q r—2

72. Find the limit ,if it exists.

1
. x . X 1 . l4+cosz

lim — = lim . = lim -+ =

z—0+ 1 —cos?x  z—0+t \1—cosz 1+ cosx z—0t+ T—=C5ZT

not exist
91.Let

22, if x is rational
if x is irrational



Show that lim,_,o f(x) = 0.
Let g(z) = 22 and h(z) = —2?

Clearly,
hz) < f(z) < g(z)

lim, 0 h(x) = 0 = lim, ¢ g(z) by squeeze theorem lim,_,o f(z) =0
92. The Dirichlet Function

1, if x is rational
0, if x is irrational

)=

Show that for every a lim,_,, f(x) does not exist.
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