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Exercise 0.1 Domain of definition

F1@) = =g R0 = s (@) = Ve, fu(o) = Va1 fy (o) = (377,

x2 =2 cosT

fo@) = | (@) =

(x—1)(x+1)

fs(2) = V(@) + 1

f1 defined < 4 — x> # 0, then Dy, =R — {-2,2}

f2 defined <= 4 — 2* = 0, then Dy, =]—2,+2]

f3 defined <> x — a3 > 0, then Dy, =]—o00,—1] U [0, +1]
Dy, =R

4

2
f5 defined <= % =0 and 2 —x # 0, then Dy, = ]-2,42[
22 —2
fe defined <— GoDELD) >0 and (x—1)(z+1) # 0, then Dy, = |—00,—v2] U]-1,+1[ U
J+V2, +00]

f7 defined <= e* — 1 # 0, then Dy, = R*
fg defined <= In(x) +1>0 , then Dy, = [%,qtoo[

Exercise 0.2 [limits
T

lim = O that is indeterminate forms (IF), we multiply with the conjugate we get
M = —is O forms (IF) ply Jug 9
. T 122+ V1i+z | V1i-22+1+=z

lim = lim = lim - _9

e—=0y/1—-22 —\/1+2 a0 —z? -z x—0 —z—1

In (1 + 22
-lim¥ = 8, (IF), by Hospital rule we get
z—0 sz 5

In (1 + 1:2) . Tre? .z 1

limf = lim . = lim — 5
e—0  sin“x z—02coszsinz  z—0sinz (1 4 x2)cosz



sin x 2

we have lim — =1, sinse lim—— =1
z—08In x z—0 X
dlim————— =1
an mlgtl)(l +22) cosx
Hence,

In (1 + 22 2 1
lim¥ = lim T iy =
a—0  sin®x c—02coswsinz  a—0sinz (1 + 22)cosz

In (1 -
limn(—i_—;)x = %, (IF), by Hospital rule we get
z—0 T 1 1
limln(1+a:) ST e —1 ~ i 2 -1 _ 1
z—0 22 z—0 2z z—0 2z 2

In (14 %*
lim Q = 2, (IF), by Hospital rule twice we get
r——+00 X
2x
ln 1 +€2m Ze T T
thZ lim €% — e _ 9
T——+00 T z—+oo 1 r—-too 1te

33— 5
-limix—i_ = %, (IF'), by Hospital rule we get
z—4]1 — /b —x

1
33— ) N 5 —
STVTHO = lim 2% — i -

lim = 1
z—4] —\/Hh—x x—>42 éfx z—4\/x + 5 3

lim Va2 44z +3 — (x4 2) = +oo — oo, that is indeterminate forms (IF), we multiply with the

T——+00
conjugate we get

. \/27_ — 3 7—1: .
lim vVa?+4z+3—(z+2)= lim R TS 0

T——+00 T——+00

Exercise 0.3 1)
2

A =5 p@-n(3E)

x—2’ 2—x

f1 is a rational function and its domain of definition Dy = R — {2}, then fi is continuous on its
domain R — {2}

fa (x) is logharithmic function its domain of definition Dy, = ]—2,42[, then fo is continuous on its
domain |—2,+2|

1)

1—coszx et —e T

fl(l'):T7 f2(90):_7

x
we heve Dy = R — {0}, then fi is continuous on R — {0}, and we have
lim l—cosz __ lim sinz _ 1
0 T 70 2% 2



So we can extend by continuity at the point xg = 0 the function fi1 and we write

l—cosz
=BT ifx £0
hl (.’E) — { x12 ' f 7é
5, ifx=0
is the extension by continuity of f1

Similarly we have fo is continious on its domain Dy, = R — {0}

er —e™*
and 111%7 =2, So we can extend by continuity at the point xg = 0 the function fo and we write
T— T
e ifx#£0
ha () = a s T #
2, ifx=0

1s the extension by continuity of fo

Exercise 0.4 Let f a function defined by

2¢ .
m Zf.']: S [_]., 0[

Vv if x € [0, 3]
1) Determine if the function f is continuous and differentiable at the points: xy = —1; xg = 0 and
To = 3:
We have
For continuity

. 2x . )
mli>H—111—|—7:1:2 =—1= f(=1), then f is continuous at xy = —1
2

lim f (z) = lim——— = 0 = f(0), and lim f (z) = lim /& = 0 =  (0)
30 230 I+ 250 250

Hence f is continuous at xg =0
lir%f =3 = f(3), then f is continuous at xo = 3
Tr—

for differentiability

By
2 1
q,-lgr—l1% = JJEH—lll—i——’—i;‘z =0, hence f is differentiable in right at a point xo = —1
2z

2
limH—Tx =2 and limg = +00, so hence f is not differentiable at xg =0

=< -
z—0 z=0

VI3 1
};3; =3 23

, hence f is differentiable in left at a point xo = 3

2) From Q1 we deduce that f is continuous on its domain [—1,3], and fifferentiable on [—1,0[U |0, 3]
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