Premesse all’analisi infinitesimale
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" EX] Dato l'insieme A = {x'x = nz T
n

+3
superiore uguale a 1. Qual ¢ il minimo di A?

An€eN }, verificare che & limitato e ammette estremo

2n—1

XY Sia dato Pinsieme A = {x\x = (-1)"

Ané€ No}; determinare 'estremo inferiore e
superiore di A.

l=-2 L=1+2

" o 1 P
BETY Verificare che I'insieme A = {x|x =log—Ane No} ¢ illimitato inferiormente e ammette
massimo uguale a zero. o

BEX] Verificare che I'insieme A = {x|x —eiA ne No} ¢ limitato; dimostrare che 1 & I'estremo
inferiore di A.

11 1 & T ] . : ,

5335 3 i € limitato? Quali sono i suoi estremi?

Giustificare che lo zero ¢ punto di accumulazione per I'insieme.

BEE] Si consideri I'insieme [ = {1;

BEE] Verificare che 1 & punto di accumulazione per I'insieme I = {
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(S -completare...

K Dall’esame del grafico della funzione y = f(x), rappresentato in figura 1, si deduce che
e il dominio ¢ ..........
¢ il codominio € ..........

N T T, T NP : ;

la funzione é limitata ..........
la funzione ¢ illimitata ..........

la funzione ha un massimo assoluto uguale a ... per x = ....

la funzione & crescente negli intervalli aperti ............coovevvrrnnnn. -

la funzione & decrescente negli intervalli aperti .........covvverrirviinriiniriinnnns
Iestremo inferiore (dei valori) della funzione é ............

la disequazione f(x) < 0 € Verificata Per .......coovvvureiniirersciseisereiineiseninens .

Q vero o falso?

IE] 11 grafico di una funzione y = f(x) & rappresentato in figura 2.
e Il dominio € R — {2}.

e 1l codominio & R — {-2}.

FEE
FEE

e La funzione ammette minimo.



Premesse all’analisi infinitesimale

o La funzione é limitata. y

o L’equazione f(x) = —2 ¢ impossibile.

(<] [<] [<]
[=] {=] [=]

o f(x)>0per0<x<1.

o La funzione & decrescente 0 1\'5/ .
nellintervallo (=00 ; 0). __________| —5 -3

. f-2)< 2. - j Figura 2

Dominio delle funzioni matematiche

(<] <]
[»] [=]

Determinare il dominio delle seguenti funzioni algebriche:

¥ = 2o
— — $ = 2 RaR_ __;1
E 7 it 2x2+x -3 2
% x?+1
- R R~ (1]
X 1-x 1
— . = R_ _1:_;1 :R
. 20 —x2—2c+1 0T x4t ax2 13 [ { ' } }
: 2
M )-———— 7=Vx2+x-6 [R—={=3; +3}; (-oo; =3]U2; +oo)]
%% —18x° 181 )
3
WA= V2x—3+V2-x y=(x"+x+3)" b;z];R
' ]
By = V? - dx P [ {5}
- 1 T I R . . @
my—m, y=x"1"4+x" 41, 00 ; =3 U(3,+oo)7R_
. 1
By = [(x-2)(x+ 1) y=1¢ "y [(—o0 5 1)U (2 ; +00); R —{4}]
| 1
B )= (-3 @e+ DY y=YP 40 R-{-33}R
W= V2r o y=2 (=251 35 DU oo)]
5
BH -2 = - (<23 0U(2: 3 (=005 ~1JUL ; +o0)]
4 —x?

s PR (o0 5 ~2]U(-1; U ; +ool]
x—1 C 1) . L
s PRI (=005 ~1)U3 ; +oo)]
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B3 )=V —2x2-5x+6; y=+v—x6+9% 8. [=2; 1JUB ; 4o0); [1; 2]

B )= v« —10x249. [(—o0 ; =3]U[-1; 1JU[3 ; +00)]

K=V +17x2-16; y=("—16x)""2 [[=4: —1]JU[1 ; 4]; (=2 ; 0)U(2 ; 400)]

1 2x s 3 3

my:\/4x2—12x+9+\/x2—8x+16+ e H_4’5>U<’2"4>}

B )=y1-vx—1; y:\/\/x—Z—\/Zx—S. {[1;2]; B,BH

W=V 1 Vi D =y VR 19 : +o0); [0 1]

Eyz\/\/4x2+7x—2+3—2x. {(—oo;—Z}UB;Jrooﬂ

%—9 5

s =12~ L K—oo;—;}U[‘);—l—oo)}
X2

2 PRESESEEE (~o0 s ~3)U{-1}U(0; 1]

B y=vix-2 y=3-1I [(—oo s =2]U[2 5 +oo); [-3 ; 3]
1 1—x3 }

my=m; Rl [R—{1;5} R]

1

WD )= -lx 2 (42 y= s [{-2); R~ {05 3}

B )= (2141 5= m R R—{-3 5 43)
g1

myj/m” y= 3_|x| [[15 +o0); (=3; -2]U2; 3)]

EA |——;{—+—2, y=/|x 2| +2Jx+ 1] = 3x +2. [(—o0 ; =2)U (6 ; +00); R]

|x—2|-3
- VBT =\
1
{(—oo;—B}UE;%—oo); [—1;§>U[5;+oo)}

MR y=? -1 -2x2+x-3|-x+1 -3 ; —1JU{1}]
BEED =2 [x2 - 2|+ |2« [—1-+5;1+5]]

Determinare il dominio delle seguenti funzioni trascendenti (non trigonometriche):

BE )= o acRT—{1}; y=243%1451 [R’{%};R—{O}} 37
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a€ Rt —{1}; y = log—

E3 -

log,(2x — 3),

=x+1)5 y=v2*-1+v9-3~
1 R
logsx — 2 y_logzx 4

3
~ log3x — logox? +2

Z%* 8 N _ i x_l
<3> 77 y = (32 -4%) +log(9 3>.

[@ ; +00>; (—00; 0)U(2; +00)]

[{—1 ;5
[R* —{9}; R¥

+00); [0; 2]]

—{e7?; &*}]

(4]

[D=R*-{2; 4}]

B )= /log,3x-1), acRT-{1}. 0<a<l— G ;% ra>1— E ; +oo>
v "

B y=/lbp(l-2x)-1; y= \/logl/z(x—- 1)+2. K—oo : —5}; (1;5]
BEEY = V4*— 92518 y=logd*—2"' —38), (o0 ; OJUB ; +00); (2 ; +00)]
4

B - (5 + 1037 815 y= (- )7, sy (133
mgy:\/6 logax — logox — 1. [(0; {/ﬂu[\/i, +00)
K3,- \/logfx-l—B logyx — 4. [(0 : %] U 16 ; +o0)
x 1/4 )

X3 y:[sz-zx— 10. (;) +1] . (~00 3 U2 ; +00)]

2x x

myy:log[—ﬂ-@) +30-(§> —8]. [(1;2)]
KD )= V42 3= L ; +oo)
log 4 — log 3 |

a0 PRV IEmEEE) K_OO ; M]
‘ log 2 — log 3| |

_ /B 9@ -8)(4* - 2) [(_ .1] . 4)
m,y~\/ T : oo,6‘U[3,4)_

2 %
B - < L oy= (-0 [R—{-1} (1; +oo)]

,/4x+1_2x+2+1’ Y=
WY )= Vo' o, aeR {1}

[4>1— (—00; 0]U

logij2x +3

E¢y= W?

= {‘/log; loga(2x — 3).

1;4); 0< a< 1 —[0;1]

(4 ; 8; B ; +00>]
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<o 214 0; 3)}

- \/ZOg(’H‘Z) + \/1081/696 -3; y=03x- xz)_ﬁ.

MR y = log, log,x, aeR*—{1}. D<a<1—(0;1);a>1—(1;4c0)]
2_

s B R R i (152)UB ;5 +o0)s [1; +00)
N st T N e

Wy = ey Y= 03207 [B524V2)UR V2 oo 15 3)]

B y= V22132541125 -2 -2 0U[L ; +o0)

By = log(Vlogx —3 — Vlopx? —7); y=(1-x*T2 [27V3 ; 81); [-15 1]
1

K ) = Log(5 logi/zx—l—Z logijpx = 7). KO ; 5)}

i
61 B \/81 log} g + log? )px — 2. Ko : 5} U ; _|_OO>}

.ﬂy—\/logd 2 1) —log,(x? +3x), a€R*-{1}.

OD<a< 11— (1;+00);a> 1— (—o0; -3)
BE y = log(v/Log x+ 1 - +/|Log x| - 2). [[100 ; +o00)]
I y = /6 logigx + 6 logsx — 7 + Log(2 — log3x — 2 logsx). (4 9)]

Trovare il dominio delle seguenti funzioni trascendenti trigonometriche (*):

M3 ) =sen x+3 cos2x; y=/sen x. [R; {x]2kr < x < (2k+ 1)7}]
M3 y= Veosx; y= arc sen g [{x—g+2/e7r<x<2—|—2k7r [—4 : 4]
M3ZA y=log(1 —1gx); y=ar cosg. Hx

T

-1
[ 68 | y=+senx—cosx; y= arc tgz—s. Hx—

d R- {3}—

+2kﬁ§x§§n+2kﬂ

. :
—§+k7r< e 4+k7r} [—6,6]_
+

1 —1y2 ™ 1
M y=y o 7= oeos ) [ {24+ .247r 2}’ &
: :
LY y = \/logijpsen % y = (sen x — 1)‘/5. [{x|2k77 < x < (2k+ )} {E + Z/ew}_
1 T 2 ]

71 B ; R—<—=+2kr; F-m+2k
2 1+ 2 cos x — sen x — sen 2x {2Jr 7r,$37r+ W}_
BEZY ) = log(4 cos®x — 4 cos x +1). [R - {:FngZ/ew}

[*) Gli angoli sono espressi in radianti. In alcuni casi il dominio & richiesto nell'intervallo indicato a fianco della funzione. Nelle
risposte k indica un numero infero (positivo, negativo o nullo). 39
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1 ]
BEE) )= V1 -4 senx, x€|0; 2m). {D:{O;E}U{gﬁgéﬂ}U[zﬂ;ZT}
74 C R A2t 2lry Lap 3 B
= = g T =i T
' cos x| + sen x ’
" Jeos # 3 3 _

3

|
()] o]
|

B2 ) = log(cos x — sen 2x), x € [0; 2n]. HO ; %)

T 3 T T 5 T 3|
my—\/(l—Zseﬂx)(Zcoxx—F\/g), xe[—z '3 ] H—E ,E}U{BW}U{EW,EW]
BEE) )= Vt2x - 3. xzﬁ—kngg%ﬂ'%-kw/\x#ﬁ—)—kﬂ

3 3 2
myz\/BSeﬂZx—\/gsean—3cos2x, xE[—g;%ﬂ':l.
L TP LA P
I Rl e PRl
' Ey:\/\/;.%'ﬂx COSX. |:{Xz+kﬂ_gx< z+kﬂ-}
ey cos X 6 ]
eia 2 sen’x —3 sen x — 2 2 7 4\ Jd1 ]
e A T LT RS ST e
my:(zsenx_l_\/g)log(ernx—l)’ xE[O;Zﬂ']. |:<g%ﬂ->
B 5 = [log(sen x +cos )|V, x€0; 2n]. KO,§>
B3 y=log(—B3senx+cosx+1), x€[-m; K_w;g)}
B )= (2senx—1/-1)", x€[0;2q]. [(7 5 2m))
1-V3 1« T om T 2 7 3 4l
88 Y N - s ) 2o 2.8 “reZ
Y=\ Twmzo s * S0 He ’3>U<2 ’37T>U{67T’27T>_
/1 — sen x T 3 T 7 \]
Ey—log<1— m>, XE{—E,EW} K‘EB”)
DY 5 = (12 + 4 sen’x —3)82 1 e [0 ; 2n). Kg ; g) U GW : %W)
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my=\/|senx|-l-\/§cosx, x€[0; 2.

my:\/logﬂ(sen x—cosx), x€[-m;m cona€R"—{1}.
3 ™ T
O<a<l — {—W:—:}ﬂ)U(l— ;j;

177 a>1%[ TrH
2 sen 2x —1 T 5w I 17w
EKE))-,/——, 0<x<2m H U(: H
2 wos %t 3 212 \6 12
Esercizi di riepilogo sulla determinazione dei domini
delle funzioni matematiche
2 1 1
-]y— = +3x+1‘ 2-v5:2 U2 1HURHVS ; +o0)
2x—1 2 2
- [(~155]U(7 ; +o0)]
L ’
2 — 3 _ 5 _
myZZx +v1 - K_x:\/g 1>U<\/5 111H
1—x 2 2
O ‘
| o PRy yzs—z. [ R—{-5:1}]
l=2% (x2 +4x —5)
Tx—x2-1 =
B - <z> = K—oc:j Bﬁ}u{/+3\6:+x
3 2 2
x2-3x—1 _ 5x—4
e PIRAE — ) seR*-{1). [(—o0: UGB ;5)U
3x—1 2%x 3 } {
L ) = e sen—— = ——= 54|; s x
¥ x+7’ ! Vx2 —4x+8 H 2
W= 51 y=_lg™ (=00 ; logv2); R -
7 11
my:\/10g3(3x—1)+10g3(2x+1>. Hﬁ :
log?x — 4 1 1
o B |z
BN ) = arc senflog(x — 1) — log «]. Hgi 1
my:\/2x+1—\3/8x3—|—8x2+10x—|—16. K—x:—%}UB:
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—-11
Ey—arcseniz 5 (=00 ; =V10] U [V10 ; 400)]
3x2 +7x—13 16 5
e NG e —— =2l |1:=
BT ) = arc sen r— H 3 | } { 3”
1
B y = log arc sen log x; yzm- [(L; el &7
1
| 16 B \/Zogﬂ(Zx—F 1) + log,(1 —x), cona>1. HO ) 5”
g 23 |
KA )= V7x—x2-10+ T 12 [2;4)u(4;5]
" )
| 18 N 7—r+arcz‘g xz—ix . —o0 ;= | U2 )
4 2 2 ]
arc sen(x — 2)
.E’ =y /— 1 U42
¥ arc sen(2x — 3) H > 2}
1 3 |
BER- \/log4(15x2 —4x —2). K-oc : —;}U[g : +oo>-
1 1\]
| 21 FENTS Zog;(—14x2 + 9x). , K? : §>
1 -
BEZY ) = log arc sen x — arc sen log x. H; : l}
1 -1 5
Ey:arcsenzsmx; y:arcsenjzzz+l. ng+kﬁ§x§6ﬁ+/€ﬁ} [1; +o0)
_ 9 o2 . e
EA \/\/Ecosx 2 cos?x, x€[0; 2. H“,Z}UL ,47r_
2cos x+1 T 2 3 5 4 7 1
BE3)-— - 27, 0: U |=r:=mlU|>T:=m| U|=-77 2
4 ZCoszx—l’xe[O’ ] H 4> {BW 47T> (47r 3 } <47r, W}_
2 m T T T |
my—arcsem/3 tgx X|——thr<x<——+4kr V —+hr<x<_-+kr
2 3 4 4 o) |
1 &
| 27 P arcsen(Z—iv—xz—@c—l). [-5; -1
N 28 FE arcsen<—2+\/—§x2+16x—33—7> [1;2]U[; 5],
1
E2 y:\/|log2 x — 2| — log3x. H‘/_‘ :ZH
2[0 x—3 —4 5/
BEDY ) = arc cos———— [(0;e]U[Ve? ; +00)]
log x> +1°
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T 5
— € R
+k7r_x_127r+k7TH

IS

2 8
|31 PR 5€ﬂ<—§tg2x+—tgx—§>,

3 12

4cosx—1-3v2

2 K Wcsm8cosx—|-1—3\/2—'
Hx~E+2kw§xﬁz+2kw\/%w+2k7r§xSz—}Tr—I—ZkW}
4 4 3 3 _
Ey:log(\/xZ_7x+20—\/x2—|—4x+3)' H_1£>
2x—5—ox+ 13 1]
BEZ = log(2 - 2x—3 — | x—4||). Kg ;3>
. — B . .
Eyzsx +VIi-x K_Oo;ﬁ 1>U<ﬁ 1;1]
x—V1-x 2 2 ]
BER ) = log(|x® —3x+4| +x—2). [R]
BEZ ) = logy(Jx +2| - 2) — logy(Jx + 5| + 3). [(~00 3 —4) U (0 ; +00)]
| 38 = [Zog4(15x2—4x—2)]ﬁ. [(ﬂ)@;—ﬂUE ; +oo>}
Ey:[loga(—14x2+9x)]ﬁ. H% %H

Ey)= o sen<—3 + \/.249627—2)

| a1 RIS, xen(—3—|—\/24 senzx—Z).'
z+/€w§x§;—r+kﬂ v—§+k7r§x§ —g-(—kﬂ}:l

I§;

m -3
BB )= [log(?+ 1) +1]55 y=s[1+lg(?+1)] . [-1; 1; (-2 ; 2)]
BEEY ) = log,(sen x + cosec x— 1), x€[0; 27]. [(0; )]
12x2 4+ 17x+5 I 0 1
my—\/logé‘qu. KZ ‘g}u<§ : +oo>}
x+1
a5 FERVE Seﬂﬁ‘ (=00 ; —1]]

a6 B \/Z"gﬂ("2 +2x+4) = log,(x2 +x+3) + Zoga(dx2+3x —~4"), conaeR* ={1}.
sea>1— (1;+00); se0<a<l— (—4; 1]
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